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Si©etr»ilsrie ••eeoiiAeti^ity ©f the atjaort^^ait 
iolntioK i® at iattprnXs* ©i* ttiemil eoa-
-iuetivitir 'SOg ia m gas mtx'tos is »asiai»#A* 
i»§kM ••©laag#'® ia e©l« of fell© alas curbing, 
mdditsi a^t used to ©stiaaM %&# ©f GOg atbiiQplsed. 
i* tfc»©3?ptioii By 0% to m ga» aixto#» 
lj&i%tsi^0w ISO) ,gi¥#i B««ssiag«a:3,t er«€it for fiifst 
«ppl?t»g^ g©aliiiiie«is &wmm% m^tA im 1840* I# wms sbl# 
to ©aa 6% fa'tai s-© iilut® a soiiro# 
as tla# is.t®0S5l»x'#w -mmrdtm Stilts (liM,} 
aM 3p©#fe]r CtiJ# first apf3Li«4 &» atp ster©i« 
i»feli©a fe© &t 0%, at>sopptioii yat«s in 
ISS^* finfiias C2.tM)|» l»tlsi C6i)» H«ialek» 
ffoffaiB (42^ 45),^ me. Spmlm aai leS## Cifl, lia^t de-risM 
iap?of®m«te la apfafates fer p®a©ftug C% fe»« a awing 
str gty©m« ^ieii asi# thts a«« msafml to 
rs^farcliQM la pliotogf,mlti@sia asA 
Baoms CIC^) awi &mm a»a fiill IIOS) liave a©terit>s€ 
autwttl# apparatus bae#^ m m #l#etJ?«a#tFie 
ltai.i»gi '©f OOg »fi® fef 0«ipltag .ataswtd 
air ste#«ii twry t*# »!.»%#«• Si«gt w«re i»seof€M auteaatieal-
Ij a0 ©iiauges la ilis abs-ortatJifc. Si®jlr 
t§qui^m0nt was i©ilgBt4 tw m& wl^ S % # foot gr«tiiioas©s 
61* o#ll©|bi,a# tints •'^ioli ©nelese «.^^iiasisfcal pjlaiats# 
A f@Xati¥«Xf slapl# apparatas tm* AhBrnMng GOg from a 
5 
gas stream bas b®€(ii d^s-eribed to datail bj H®iai®k@ (36) 
aad H#lnlek« m& Hoffata C4S)» ototaiatfi ©fflcltnt afe-
sorptioa of OOg fi»©a a» air $tr«m of 100 to SOO l£t@i»8 
&©«!» % tis® ef a fpittei glass aisli at tlia base of their 
a'biorptloa tewti's •^Icli te«Jtee tli® aii? atj*#«a into ®»all 
tebljlts# ©lOffias (1043 stigg®«t®€ asing »-lmtaa©l- to rMtie# 
awfact tmBiGU of tli® SLha&rhing selmtion, "fetts immmBing 
foaming and tffleitnei' of alssorptien# 
If asiiffiilfitioii mad®:? mrmOL eoMttion® is to b® detir-*, 
fflin#Sj. &ppip«iaat;«3.y as meli COg »st tupplltd a0 is 
nomallf aTsilablt to tli« l®mf wla®a mpmmA to tli® 
afeaoiiifa®F«» Several HeMriela, aM Hill 
{105}, %1« CB?), Sabi»i®lt©n (il), Mt iailt.i» md itor (71), 
b.a¥@ .deaoastratii tbat an is t»tw#®a 
r@apifatios tai ^©tos^tli«sis at about 0*01 p®ye®nt bf wltaa© 
of OOg in til® air depeaiing upon t1a« t®mp®2?at»r®, lii^t 
IntmMttj, bM oai«i» faet0i»a* It has alto beaa 
thst aasimilatisn mmj at Itast for shoi*t inter­
vals^ hf tmmmlng tli«^ COg edat®»t of tli© aif (45, 107 )• 
llaMiy of til® £a¥®stlgstioa8 ^li^eh im*m tfe@ basis ©f mx<&h ©f 
knowlsigt of •^otmfnthml& wtrs ®(iit in m 
ataosi^er# highly witli GOgi (S, S, 11, 6S-). WitMn 
ttm past ti© €®em€@s tli©F« lias bsea a t#ai#s-cy to expos® test 
l#av#a to aif st3?«ams eootaiaiag nemal GO2 (6, IS, 14, 25, 
S§, 60 igiM otla®i?s)# 
i 
ani Ms eo*»w©i»l»'i»3 (Slji SS) 
1 lit®? ©f ail? &«r -m m «a«qmat# atrflw* 
Bmm wwWsm hmm um€ tms l^sia. tiifs mmnt (gi, 681# 
H#ial©lc# &»a his C®?* iS# 40'^ 44) msti li%&m 
fti* i# p«^ feoup#. Sl««« til# 0% py®#«at tn th# 
mi. timt airaiiftfelt I© 1#&tos# 1« ¥»S.abl@ Cii# 61^ 
initios .©# att «a#tg a©t te bt i#* 
pl#ti0a ¥m3«# tm miw h«tmg &mm tw-m m M&£ elwabdp ii 
tjs^i»liiiats is 'eoftiitioag wty# iilglili' 
hsm f4#M#€ w«ii taf©9aiati« afemt piots$|®fcl»tis » 
Oitf liav® "btta €##S.ga«4 t# tftttsaifi® fell# tfftets of t^peelfio 
tmtom e>a t&s p?o.e#«®j> aM. 8iOi»allf thej h&m tmplojtd GOg 
tHEPiefeti atetsfiit'f«s I,, feliai sfoMlag Sit ai? swpplf 
ifttttixAti fiS)# ateijlmg tfe# of •fcwp&s'atef# ©a jiioto-
STatlaesiij^ obsmm& feat Immmnmi, idMi ta-
cmmslmg Hi® ©•• Hi# ttaperate® 
«(5®ffieltsfe ©f |b.o%os^|ts^#ifis d«w®«»d€ witii iaere&slag 
#?afetii?«|, Imt af«rsf«i t*!l f« #si,s f«ip®i»@teii*#s afeow 
mrnm msmtms im mrnrnj Um^l Umm$ mrn^ mhorn 41^ 
fe# 4i® w®M fatal. iiiii.#p %3i© eeatitlons of tti# iw:f©i»ls».ats, 
aai pi©fc©«fal&©s^t» sfe0pps.d "bftfej*© tb#S"© 
w&m y®acfc#df llftetoiatt eni i$} fmsM tSiat iii©t'©» 
s{SiaMi«i.i® ifs« ^©poptio-ii&l to iipit iateasity at 
low l#m2,Sg ^«ii ©tli«r sot ISaitlag#. '©my 
f 
a© Inmmm. ia mm fr<» 
mi® sot pm$9M^ wmk SMelma (4, p* tSdl was 1®4 %« 
©mueiftt# #f tmU&m m 
'^lli#n a prm%MM t» »» to- tli rttftilty hf m 
atisfetr ®-f fietors^ i*att fe# ^©##si is 
llaitM tef Hi# -mm «f ib# fae'tar**' 
sttJ.»S' fi*^ -tti# wmM Mm^k» ^ 
wil^ Im w^Ams #f & f&etm It is to rsl&tiw 
ffiittlMm.., «si tmmmsi^g. mlm# f^lMm 
m $.p^^xS,m%9^y #•«»#» m.%iX -lia# factor is i» 
w9%&tl-w% 'dflsiftw,, ttfltttS ®» tfe&t ¥«M# liii'^ gtrm tb# 
Ul.^m% rftt# @f ,pi«3it#«fatM8ti Ata imtmB mm a«iii*» 
®k® atfial-ttti# ®f tfeii mlmttm ^ptlwm is 
#©isdifl0i«ii lif Wm ^ &%1 Mi# efeiitr 
lwolir#A,t. «® it i# »#% & 't%m& mlm* 
^ta©f CM| f# i0i) ia^A ©•a'tSi® ratf^s #f 
e«>li0« m !»§«• Sa» 
eliiilag «@t#f ©B. fSi# a&tliti' #% «i^, 
I3.iii'«gii isi® mmXts wm^ £m $p&&im-p 
b« e:©a63.m€®f i 
It sf|>ii-«ra isliat Wm for ©»b#a 
##• tlftenttt p%mts ef 
mm l« 0f atieli «» ©3?i«r tismi it ^m 
w&st^Xf b6s<*® i, 3,tad,S£Bg ia H# 
4tt«ti0a, •©# •tof 
s 
C34| tmmmt that it is n r«3»rl«fel.s. ^i'aefe 
tli«.t pltats m €4ff«^#at as sauf^Stf, mttmt. «M 
teast©# mi ia «ela. iiftM# m 
ia MgMm Mi to Afriea aai mii«» flasa tm mglrn^S. mm%€ 
^%t hmm Wi» sm$- mm mt wsMilatisa rmt« teiag ttmlr 
T«g©tmfel^i' ^®s«i:,, £«:* #*4S m* P»" 
Editftselieir -sua Ms m-xtwm^m S$| i»ir#8ttg®t#a 
til# ©f # l»g« #f -fianti im 
•apt-tiaJlf ^ttk niM &# @f 0Og In Ifc# 
Mgli% •«» mpmtm ma 'tiiis ^mmmnm hm 
wm^lW fcf« 'bi-- TOto:i?«» 5&t? feast ^•#Mtiir®i|' 
liigb« aM rmtm &i %n eallifttM 
la imK^ iii» •«!»#&» »» tfe# Si*e& $««* pleats 
©«i»Fl#i « asslaliaties ©aij m tm mrnimg 
hrnx^Bg: iteilft in f&!.•«? Wm im tMds Mi«j 
©b0#i»irtA -0% «&sW'ffeloa wm# ©«i»t#a #b ©©attwcmaly 
&# B4 ham SMmimMm »f «»siie iam« ia?®* Btem&l'e«''res 
©f #f grswiai in ^«iit3?s3. Mtm pm&l»4 
& mmimm «l S td 1.0 by m graiasX tiaiaiti#ii 
ti» jptsitiaiw of' tti« cCf mpMlj 
as Itglit- in till# #f«ais^» 
B6tmi»g IS I #f's|ssm'l#i feht ef «i# tin# fmisi® en 
toy -itEf^atag #©• ©oatiimois f#f» 
t 
1# Qi# -©f ;|iiiofco®y»«i©s£s 
followiag 4aiij «i3aijs# Is COg of aii»« 
*M3.« msiag mil* of ©ottstant 0% eouteu^ he ob-
ses-wd m &&ily cj-^sl# of 0% abgorptioa# Sua l®w»i mbsaptota. 
OOg e%: & 8t«aSy rat® fa? Id day# 3S00 jf«6» At S800 f 
tii« rato of €0g 40 p®re©iit toy 
day# SbMd0 Imvms imld nt SB0O f #«• &^pp$4 skmplj ia 
#f 002 at»6«33!?ptti©n wltMa tm days, tiit toeliM contiiaiiag tn 
m$r Z0ro hf fc® daj» ¥«r^mia &M ta&mtm (IW) tmxtA 
tMt l»g# aeetiiaijAtions of ia flantis wiUi 
«.»• ilioots h»i ttis oa t&tlr ratei- of ^lotoapifclia*-
ils# 
ftl' CI I ttet«i: 'i is 0% 
iatak« &ppl« to0,0s tli« soil wis to# 10 
p#:pe#iit Cwiltiag ptpetsfeag# S#$). Ifelis wm t«v«Fal day® 
friei* to «iltlag« lIiiMftrs m»d Hilt# (3.?) obsti'irM a 
iuetlon iis 0% al>0«ptloa within two to &@wm following 
## sipl# m&^%ns ZW0 mfter iQngBP p&ri&dB 
6f its#* RespiFati» ia©i»eas«i wltJiiiti tsw fiajs aft©-^ smfe* 
til® ro©t«» S#im®Mer &m cmMem (8S) allowtt m» 
bM m^ouM «ppl@ ti*#es to iry photoajnthmM 
Sally# Mght wm imM ©©ustattt at 4000 S*e* &nd t»mi5#?at«r# 
#% 80® W-m A itt of €^2 absoyptt.« m» 
»e3?¥0d m Wm soil meiste® eoateat <i#©2?#as©4* ?0S?y low feat 
Mwj? a«Fo va3.tt«s of 0% ntff# 2?#ae!s#A #i«ti 
. ^ m 
trees wilHd. ll@«^is<atioa ws® iaer#aB«d #i#,il 
ttie trem war# willsetir, evm a% the ®w# as tti® 
oheckfi#. Si® of tiiae fw ?eeof«i»y #f mmm^ activity 
«m» eo»#late<iS Mtii tli© sewfltj »»d leagfeii of tocnxght period* 
Rill t«rgiiity, wm mppKwatly wiMiin thr^e 
t®. Mm- Mmm» ffe#ir data sh^w »'®duet:i©ias ta itiot©# 
BjnthmiB tFanspirsfciom, «il®o ias«s8eia »si>3j»atioMji 
befca?® irtaible MXting eemrrad, 
&mmr (§0) fmm& Us?ma®piPatioB for a of 
time followl^ vmomrT fr&m wilting# "tti# Swation of ^ieto. 
ir&s iilreefelj |a?o|®i?fcioisal t# l#ag^ #f Mat to plants 
in a wilted eoaditiou. S@ tliis lag to m 
reameea al3«©x*bliig' ##fg#£tf % foots ©f flafttt -im 
oeasatioa of elongation ©sd imr@m&d smh&x'iz@.tim liiioli 
r®dae®i tin® ar^a of root swfae© fi»0#ly p®fwaaMa fc0 wata^* 
MmiMm (66) also i*#po]^ted r&Sn&tlon in Wm$pimtion 
far iaw&l dajs follo^ag wilttsg. tomstaloit (60) found 
«ltl3.#r mpf M.0. » low 0©il moiates*® d«#p#as#i itiotosfntli^sls 
aad trsfitspirstl'DB of p&mn l^&rm within two feo fim dmjB.». 
fargidity was regained withift s f#* ii^rt tw mMriiag, wilted 
trtes} and traasplrati^ yapMly fm 
a till#, Imt did not re tea fco normal for ««wretl d&ysm eon* 
tSiat -dtgrt® of ^©amotloti of 0Og ®t«os'ptioia 
upon thB mmritj mM ^m&tion ef tii® ttmrmB® soil molBtum 
mMitiom mmA m ttw coisaitioss • asai 
3.1 
CS0) gmAnmt •• Qt 
soil «<M»i ©pplit tr0«s* "Biejf homw&f, repsKptefi early 
closing of th® 0to»t#0, ^leH retiiietil tfaaaplratl.^ s©f»# 
tliaB 0Og a1>iOJ'ptl0n, m m mpl&n&tiou of fch# observed msulieg 
V&Muin (113) aM t0rSuia mM IjO«1s, CIM) stmSitil C02 5 
shmrpti&n md0^ fltM coMitions* Mey fmmi- Simt :-
& wilted 0oi?a plant: i»#eov0i?ad tiirgMltj witMn m hma* itiid 
#<|uail®d fclni tat« of sOg &hBmp%im of s eiittii: plsttt wiltite 
tlm li<mrs afttr wataring* Sutoaa <77) e©iielM«d Miml: r»«l«eM 
hfdfatioa of ooitm iQmm midday io®s not #Mtnarily* 
afftofc th®!?- Pats of OOg albaopptiom* Kozlowslsi. CM) ,f«M 
fcliafc the lsi»g©i» aoi?# spapidly gr6wi»g a?o«>1s syatea of &ak 
allowed tl:i© leawi tso imiatais ftfbtft OOg at l»fjr 
s©il sols toy® tMia pia©* 
Iljto C47) titat a m-fetr deficit @f slJwt St 
ptrceat ia 4#p«ndi»g mpoa tb.« specie®, om&M a 
p2»cmounc«d re tee t Ion Irs COg absorption# ao potootioa ©f 
^ot;osyn«t»®i;s' r#l&t#d Is© ih# mgrm @f st^ssital 
by tli« pox'OiMt#!* sefcboi* H® eoneluasi! feet gtomatal 
slse esa a p*ofoimt iiafltien©# on tfet of |tiotosyiitli«-
sis» iRaktll 164) also ©o«0luded tli&t olmnQm im stCBEatal ^ 
openiac ape prlmrllj i»tspoMilbl# top ttit o!ji«v@€ diwnal 
laiapel l#af#a* 
lister C2S, S4) fouM that wlt^ sdTaacing sf l#a^#s 
th®p« is a dm&j of piiotosyntlieible • Siis ia et 
IB 
timt motietftbl© in th^ m&ophjll $# t&t Wiygias 
BM iata^t,?aseml«r rtgioas of tli# !©&•?##, umppoat^ly tii® m$iQm 
In tit© i»#BOir#€ fi»«» Ife# wffett ^wpplfiag' s^st^m# 
Itesteii? «®«d tla® i0a.i«i#»stsFeii test aetliM for ataswlag 
f)li©tJO-s^tili#sis, b« for ^©ifeermialng iniaXl 
aiff®i?«ae«« • C2.ll) of dlfferaiat 
»0ue«iitem%l«a$ o£ rm'i<m$ subMtme^s mm oQuaid^m^ 
mn»toxiG t© til# ^ei;0BfntMtie 6«tiiri% M MMm:* S# ##11^ 
Wmt a OmX p»m0nt Mpxmim ef ®0g •« 0#O6 soJatlon 
of IlOg aixtii «4tii t 0#0S p0j»e«fe solntloa ©f ECl^ KaiO-g, 
or g3.f€#3»iii#, aliow©4 ialiilJttiBg ©fftct® or ^©to-
ipitiiesii #iii©fe iii«?#afea witli ©ouetnferatioii# Ooiie®ati»afci©ns 
•Ai&i €l<l not e«s# pXmm&lf»iB pro^e^ ao p#naan«ii|; ©fftofc 
!0ia $ 
ifalfe», fioec^Mins %o EnfeinowlteJa C8f )# «oij«iu®tM teptri-
iMnts eo WLi»&m l«i fugor fo3.«ti©iis« ?l3.oto0|iniai.#sl» wa,« f<m»l 
to dt©»ai0t by 30 p#r©«t '^n tl» eonedia^y&tioia 6f tucros® 
0*3S M| at Jslgh#!* ooa«#ata*®ttoiii • flfc«8a©iysi« «#t •ia. 
aa^ rat# of ^otos|i3iti»»i# a#©rea»«a rapMly tiatil ©mpldt® 
iiShiljltioa waa j?«ael3.®«l iti $, 0»6 M m&m& a©lutl#ii-» Wm 
to mtep th© pXmtm tbtip eapaeifej fos? pfeoto* 
oaly wrf »lowlf^ mm ttmigh m ©ffeota 
Walfeap ©ssottc 
i3!ffiil"blti6n of pl3.ot«tijBtti«0is i$ ft ttie »la»l»&ing 
of pi»ofcop3.a0a« iti^^tiotyutfassis sm»ltiY0 
IS 
ti© •ciimag®® ia tii® stat# of tb.© pro-toplasa tban ©tii®r 
•iietabolie p^ijeosses* 
Sioisf ClCBl ae«sm'@a tiit rat# &f ^Qt9@fnthmnlB in. Itmws 
Htiiaafcteg mmmm with d&srm$ ©f tttjpglilty. H« 
tmn& follewiagi 
&Wm J?afci of iliotosynthtsia In 
Seniifcittn. ^ tmtm «/aaL^Ag« 
Turgid l$mt 
Moderately turgli# mmalmstlXj 
rather limp 12.5 
Iiiap S*5 
Limp to flaccid 5#3 Quit® flaccid from ^©gtunisg 1#6 
H® aic-^ibed the differ©ne»i in rat# ©f t>liotoayiitb«sis at tli® 
v&rt«ms targiditios to itgrt# of »tonatal elosurt# 
Sfotlw liif P* eoii.®liJd«St 
For plants grov/ing \.inder natural conditions, tli« 
humidity of tho air and soil moisture supply ar# 
of gr®at Importane® for pbotoiynthetic ac* 
tivity of the plant. Hibbq factors ddtermiri# 
tht optnisag of tho stomta and eoas®<iu«Qtly th& 
absorption of COg by the leaf. Kie amount of COg 
^hich th© plant takes up detsralnsa tli® rat© of 
pSiotosyn thesis • 
liitebtll ITS) «©rMiig witii F#lari;oiiii» aat toiiato' 
plants found tti© rates of oiirteoa fijmtion mm not aff«@t;«d 
®itli«r by rapid d@cr®a#ii« la Iswaidity or pi?6l«t.ng«d #:xpoiur# 
to. low laiaiidity». le ala© fwmd. that appartstly elosed 
stcmata did a#t iff«ct Mi# r«t@ -of CO2 .©Morptioii# 
Ir«s«r l@i) stmttt tliat w«t®r defieit in tai© Imwm 
strtoiisly rtitte«s tho ratt ©f ^otosyutli«sis.- -Ippl© tr##.s 
M 
that w«ra alloiMd feo a@p^l0te tia# afailabl# ioil noiatairt 
gyadualiy ahom€ 50 pevmn% rsauctlotis in OOg absOFpttoa 
btfor® wiltisg wai M£t%r wilt tog, assiailmtioa m& 
r®due«fi IS p&rmnt of the nmiml a»«wi? feels this 
m itiot;osfttfeiil8 *y m la mml^: 
6f of tli« jn?ot©piaam of th# Imvm^ MXthmigti it 
a*f 1(# l» p«rfs rsfult of stomatal tfyafts #t 
{22, p» 001) f#ae3.t*fita, • 
®i# of il®st0e&tloii m ^o^mjnthmlB mtimt 
b® afetr4bttl«d dirmtlf to faet that w*t«r it &. fftaetiiat M p?o@®i® tftit aisfc he dm to Ijiw 
jliyiieo*eli®mieal mmx' in tlx# p«*oto» 
pMBUf 0Xii0mM mctlom of @i30fi»s, mA tli® 
ntmmmX iftapoas# iftiiek %ak«® plae® with ©h&tngiag 
wa^er siappli-f 
Hablaewiteh CM) &ls© eofi©liiil«il tti&t altlacmgh wat®p It a 
i»«a©t&iit in itiotosfiattosis, Of water eonfctat o» 
to %h(» Xmw «f mma ©etiea# sia®« w&t®r ii 
almaii«fit3,y rnaSw at! #^«msstoaes3| inflmeae® 
toy tlie r«ffl?vai of «¥«ii a ®is«li |jax»t &€ it mx&t 
hy &hmg&9 In #h# slraeteisp© of tfe® ppotopl&ss (steinic*' 
lag'« rfe%fwy %y m. tli# 
ld.ii®tii«js of mehmism* 
mM fll) «^a :^»t fiwt %« mmMm 
Umt ^ qnmtitj Qt COg in feh# aif Itljcmt 0*C^ peretat hj 
mlwm^ 0«894 isg/l) nigM ®«s?tou»l|' limit tlx# Ftfc# of plioto-
#|r»tlissls» «i#y *««sr#t tit#- •«# up 1# siwia i-i»« 
G O 
o 
® • % 
M 
5 1 
® t 
o & 43 E 
© 
o M 
•M © 
6 J 02 
,Q «a 
i o # O ft 
0 OJ 
o 
» o M 
s ^ 
1 s S 3 
o m 
^ I 
u 
«H 
*3 
cr o 
s -Ti <& 
<?:# o 
1 43 
4^* 
43 
m 
© O 
M 
•3 4S 
O 
» 
4S 
%> 
1 
o 
a 
sd 43 
«a 
•H 
© 
13 
-H 
e 
«{ 
•m 
m 
J 
0 
^rl H ® 
rO 
1 
1 * 
f s 
i ^ 
lO 
4S 4:> 
ft 
i 
& 
s o J-3 
oa 
I 
H 
a 
43 
t@ S3 O 43 
S3 
?< 
5> ^ O to O "H 
sq f«i 
4S 
c © 
« 
?< 
43 
§ 
t 
§ 
m 
© 
43 
*1 
© 43 £! 
•H 
4i 
€ <H H 
«3 
(& SJ 
# 
0 
a 
1 
$3 
o 
•rJ 4-3 fS 
ss 
o 
o ja 
o 
o 
OJ 
o 
o 
J 
i I 0 t3 
1 ^ 
® 
u 
o 
a 
4» IS 
m 
§ 
m 43 H 
-3 o f4 
•g a 
^ I 
i 
a 
43 0 
9 U 
% 
1 I 
O 
m 43 
IS 
'£> 
49 0 
M 
o 
fe #H 
d 
*1 
t 
i 
W 3 
43 
6 
t 
«»• 
s 
3 
% 
m 
of cropi &on&i%lom, 'Bwy tmiA flireotly 
proportional immmm in a« COg eonttat of 
lii# eiwenX&t^^ mumnA plants ms Salte 
a®fiet®afe, ©Kloirotie TOg« mm tslas osl^' «xe«ptioa* 
miife# (lis) mporM thafe p&Mng tlm COg ©oat®at df Mm 
mis? In giweitioiiises t© 0#1S p&vmn^  hj ¥q1i» tm !•! limr& 
twim diaily yl#14 of t«at$#s V7 igemmt* I,t 
sis# f^t-Floa #f itmmwB fe©,i!»i|» 
fimit, %mm&m€ Wm mmb®r ©f flowers mud mmh®v ©f frait 
set, tM 3?®smlt#4 In tmgm fmiifc late In tla# ##«#«* 
Ijemiigar^li |61) imxA that a«»a»# i^aedfi in m^mlt 
tmu$hs rows of laei?®»s®€ yield, even 
ac f©»tllitj from mmm^ a?#aeliiii ili.# pl«%^©#tt| m-
result lit attriMtdd to imrmaM COg mntmt iwm 
ttaiMT#* MtmmX ml&o ia«j?®as@d tiie f% 
eonteat of thm ai» «roniM plaato tij InereMiag soil r©spi« 
ration. 
CS| .stediti ia« fati #f ## 
barley l»av®s ftt 0.1 to 10 tls&s no»ml mmcmtmtlorm 
tlx dlXft^sst light inteasitits tip fco 1000 Ai 
iiigh C% eou©eata«afei©iia, |4iot«jatii®%le rafcd mm itireetli' 
p?opca»ti{>a&l to tli# light totaaiitsf# ftp, :&iti?©0ii At tli« 
••»»#t'iagi ttiij p®p#F wm tiwfe at 
nigli llgM tal»»0i.ti©s ,1 dijffasioa of C0£ ISai afccraatt 
w 
ttm iMtmvmtim of OQg aM ttaporatur# 
sli0aM Is# stedifi at lii|^ liglit iattssiti#®# 
Sl»g& Saw im) i*«p©r%td a %o of 2#2® fm 
of l#aif®s la air» laxlaim aaslai-
Istioa mm^md ®[t; §0^ 0# ^02 mmmtX'B.tlm to 
1*S |Mai» a »©*•« tlisn nwaal# doubltd 
tliif ©f O»t«3?ii0ut a®i M,m& {78} fmn& & 
©f 1*:® f©jp mya gteMft 1?® tt-  ^i* full 
ligtilj a«ii high COg #0nt«at to %h» sm wat^i?# 0» ttJt# 
and H®ia® (10) f#«l femt i» 
"i#p@aa®iit on liglit^i it sb«mM &«,¥« %© of ^otoeheiiieel 
r#a0tioft8, !#• 1«0# a#j t^plT & iliff»#iftt; t# 
til# imlit ineiudlBg msa fSS|,, 
Bhrning ^at tla® rate of Amu a@% follow tfe® 
Hoff ^tmtplm iat'^ C94)# ^ ateAsnt## 
poiata cmt &® falla©i«® of Br©«tt S«i«0*s «?S,ti<sism ai»i 
i©feMs t&@ thesis tbat ia;i® ©f pfe&tespittitaia 1» S»0 ef 
»»»* a 
^mmmm C4®)# #teSjing tlM sffeet ©f fc#ap«r«te® #» 
^hotosyathesl# Tia^0i? l&i3omtGrj eoMitloiii# mpmmt tiJ# «alf 
iafeii foua«l mslag potato l«Ef«s» H@ f«ai. isfessdilf inereaelng 
rates of OOg aljss^p^ioa itf fe«a|i«rtto# in<w*®s«@d XS*«i 18*^ t® 
50® f wi'tia attaeliea «« as^.. Imrm* ^ i?Atf 
r#p63?t#d^, 6 »g* |t#f» licw? Is ImB 
tMm 'tmM lb# f<«»§ iw potato leai?## ia-
IS , 
ti»s# ataSiwa# 
^©esntlj &M An&^mm (M) tad Bimiitf &Q& 
Cfl.Mvi tlia% |li« r»$«' df 
i*«3.mttwXy high ligfet is doubled 
tm m&i 10^ 0# i?tsi» ia ttaptrater# oir«r t&® rangd IS® to 
SO® 0« Bmm^T mA Salstoaji hom-vm, is tat# elttt-wter# la tli#U» 
feook'tbat ^ot;os3^t1i®sls relatlirelf Itttl® witli 
ovtr %ii% ©f t# t# SO® C# »€ 
®fe0Te 0* CSS)# ffiicsmt mi. HJlll 
liOasaiJS 1116) »#pw%«d dafc® oMitiuM «M«r fitld eoiiajLtieafif 
•wliti mM®lf ilff#f»iiig sp0ei#s of plmtn ifeieli iuaicsted t^&t 
th# ©f ^otosynt^sis is ii«ar 1*0 wtJ? ]pa»g© of IS® 
•|® 40® MdAlister |tf worlciag sor® 
csoMitioijs with wheat plants, al^o €soll»©t#a IMicstiug 
m ^ sligbtly gffmtm tlma l*t* 
AMm»Bm it) tmM aeetwiatioH# of reiueiug fugera 
mewm0 olwsott^ifti© of mlntm 6«r#el»i forumtioii 
d@p®s^iBg mpm fbi3t®ipi:tli#8ls * 
froa SO^ to mm C#^ gr&wMi #top|#<l|, riiapir'atioa i»er#«stfi 
|%o « i.S)# aai • 
(QlO « 2.»^ XS® aaS S® C#|» a« mmlt wm r^plA 
Mn$m aeowailatioa #iiela ©ff aftw w©#ka at 
abomt gS p#re«nfe &t gP6®ii w«4glit:,# Wiiife@i? Iiar€i»tss %# 
atwlop ^dB »a» r@Ati0#^ by ®fe®aiiig m* 
totag ^ iigf' 
• 1# »mrW 
: Deeksi? C25| m diff«p«»ee h^twmn m& m& 
lol5lolly pis# in 2»afeis of ^otespitiittsis at mf ttaptratm*# 
•%##%«€•» photOijiatMil® wW'\'feii® «% «« -iit 
SO® C. and aropp^d slightly at 40® C. {Qj^q 1«0)# 
Etsptpation, tofeltd mmh 10® 0# 
It i» iigsifleattt that %1® 10*7w&rking wiUi aon-
s%0i*t.ii mm$m^ mA lUfmm, ©f 
1»0 f0s? 0.ptimjn&msiB * H# fcwM ©os-
c«atratlon« o-t in tm ©ii» liiea test 
plsfit® was iiier#s0®ia, infileatisg tMt rsspiratioa tot »ot 
^hotQBfu^mla mm t&llming tiie waH Hoff p»la«ipl6» Igle 
ill®© -fcttt ©©«e«at*»«tl« sti 
the iamMity ippouni lilt teat plant® mw 
i»#s|it^mtl0a Stereased at Wm high^v hmii&ltim* 
la gmmf&l 3?(@amlts taiieat# Miat ist Mgh COg levels, 
#§ to 200 tiis#$ nemmlt %io OOg filwosfptioB is usn&Xkj 2*0 
m MmM$ #iil« msdni" fisM e^aSitiw «ii. Iii #•» w!i®» 
nowsal OOg «otit#Bfc of th^ ais* was maM iaboi?>at0i?y e©i3-
aitlons# %M ^o%mfnthmlM ti tl»« ©••§ t© i.#i 
3Mtm OB tlii %0 ef pliotesf«ttosi® at g to 40 tisiss aeiml 
OOg eone©»ts»«itioa«j» partieularly ua^®!" fi«M edMltioai,#: «t 
not amilsbl#* Si® €00 «ead«atjf6tiott^ *itlila tlii# 
rai^tji at whiifc tti® %o ©f ^€3toajtt1&@»is «liit»g«8 f:roa abmt 
1#0 to g»0 ©I* aor# liai not b«»ii 
m 
Mlllw iWp p» 584 )'t affetj?' tmlmltig sauy papdw oa «i: 
mpplj aM ,  ^oaeluae®, 
• ••it ©iimiM b# itial; ©aly tli# mnmm** 
fcratloa of OOg Itt ta» #xlf«a&l ta Q-pm to 
tilt mntmX of tlit a»i that? 
&m int^vml s>at»i of iiffusioa ay# to aami' 
m& ir«?i#d faetos^s irtaieli ia laaay eases ®r® btfoM 
; Ma e«?atrol# 
•lb#- «f diffusion fro® t&® ^ef tli» plsnt 
to til® swfae® <&f ©1® eiiXsrofAssts l» sppareiitli' ®a laportaat 
d#t®»iiiiiag fattoi? C96|» liJLIdr of tii# opialoa, fct6^vw„ 
tl-mt tto fiafteit© %o faiw e«i b© giir«s $m 
¥®iMSm4» (XIB) lias i*#-#v«t3.'ttat©€ tfc® toi*1S: of 
St#f®a aM a»owtt aatJ Sseoab# m diffusion •Msytrngfe mltl* 
p03?fo^©t« atpta* Diffmsteii IMivMu&l simXL 
it pr#p«3?tioMl to putiifltp mm* ®i« 
0^»roMai shap# #f iifftisioa s!i«llit li msp^mlbX^ f®# t&t.# 
ppepoj'tioaalifif• Wx& eoae«pt «f diffmsioa sli®lls mxggm%* 
th«t l«1iw®«ii a#lglib»ifeg ^orts ocews.,. «»€ 
waa foiiM to iw@w«i|' p'eportloiial to tlie squij?# @f 'Qi# 
iistsBe# betwf#a p»mm ftrdwin statM tiMt; fadiag #f l»t#F* 
ftreace i\iri«g el©st«p# wouM t«n4 lo aalstain a 
tiighar aiffusioa mpmttj thm stoaatal aptptwt 
w©aM p?0iie%» i^». C-iei poiatei #f lb# 
laisgtli of difftiaioii oa th§i rat# tsf i^ofcogfmtiiesis# 1# 
t««3Ls t&is f&^stor S« a«¥#a? atgHiglM#, p«3?tioml«rly %ii^% payt 
ia^ol^tng MquM diffusion £vm tim mil ittrf*## t© tli# «lt#g 
• ' IIOS) tliat! feii# p?oiaefei6tt ffif mgmAje 
Matti#r \}f ImmB aay bMw & ttaporiefy dmlim in ifc# aiScIl# 
of feh© day# i©ii<ia» C@s) oi3str^«a fmt tiiia ittlto# mymm 
mmlt la a witag# fe'team <W) ®ki4i#€ tfe« ritt# «f, 
ifaotoafatlatsif of eotfm l#awf «ii4«r aatosl eoisditloas aa# 
f&m& tb&fc »t€»ifttal #3.©«tir« w®» e»s»elmt«d witli tii® sMiay 
drop of |tieto®jiilsii«@li» &#tfts#ja$ir &M feif ^©^werlstrs (51*^ 
5S# Sil .iwasur#A .#% -if **isf 'tf' ftrttf, 
a larg# ot ©oMitififUi,, ®M tltafe ^©a^menou 
%lMay 3?«st" it wi4S#S|»<iftfi ia plant W0i?M# Bi# r«» 
TO1%« of Sits# mmnf ^Umv wortors %«*e b«« If 
R«iMi«3Wi6#ii CS'TI* 
logafcl W)f ^orfciisg ia lisp&tti fsttM m sigaifioimt aiff®?-
®iie«s in fell# ral5t« COg «ib»oi»fttoa by fiw i^lc# 
irc»iig l^ airts Jmiet ttaf^ Miag mm 0Og ^tm &m 
3.«tf tvm tk# fe0p of tia# piant* IliixiMii ratot »f ^©te« 
W0m at Ijt^iing p®s*io^« SJngii aa«l 
Lftl C9S) tfet »«!#• ft Qt rouag, 
6sa isM of ^e&t, fltx, mA su$m mm* S4«ti» data 
$Um^ ft. 1#» •ftiB# foiiiig 3.g»»», |}ii» lilghtst v&Jta® 
•^m til# aiElaiai f«g«fcafei'r@ growtb ©eow2»«®€j» sM a slowing 
dQWx Witt iftg# mafeil phot®s|i0t^li«iis esasti at ®ea#se®iie®» 
<1161 'IMt feiiRg 3.#«iw@ &f latt 
pliiatj«a eora tiasoylwd 0§g «a»-feird iiors ipmpMli* thm ai«teip# 
itaw® @f ®arlt« plaatis^i* fetf ^ala© stoowM a gj^adtiga 
P2 
4&emm0 la COg absorptloa ffm 20 mg, pm p@t hm» in 
mid aa.» to 10 f®r ia^ h<Mi» in aM Stpttebtr# §«« 
flmttttsfei©jas «t»: imn& &wlnQ jferiods ©f Btm&Mm 
mmmon CSS) folat»d out th# rslatioasiitp b«tir««a liglit 
a»d pliot;o#pitii9sis tii Using injU-riciuml applt 
Xmvm, Htialefc© aial Hoffma iA2} fmmd ©lot© eowelatioa 
b®tw#®n i*»t« of OO2 «t5so:^ption aM li^t tntmmitim up to 
1S00 f.e* m& Itooaia C110| etatStiiti tiiat t5©0 
wouM support ^a&xiaiB ^QtosyatlMsii of a aatae l®«f.# 
Koglowaki (541 -feiit j^ot6«yiitli#ata taor»s«il steadily 
itt loljlolly pia# up to th® mmimm light itifcensitj, whilo 
ia oaks mmt&m GOg abs<»»ptioinj wm &t Qm*thlTd. or 
less of stimllglit, Wx^tmjnthmts wW" 
ia pin#® thm In mka at all light iattmiti®®, MtftJ? 
aM M€mmm (691 comcl'ad® tlmt rnmimm 
m»i% leaf area i» proMMj altaiaM at llgjit 
well b#l6w thm® of ftali rnxnligM • 
ifialski «si Oaildar® (41) mw& 'HifiKts «i Sill (106) 
found increased rates of piiotosynthesis in trees or crops 
t@ mmimm light Hsiialeto twi OiiMtrai @aelO:S#i 
an ©ntir® appl© tj?®« ia « eb.Mb®r fm tiielr ste«ll#s, 
sM f&@»8 aai Hill used 6 isf s foot plot# ef »®f#pal spmlm 
#f |5l«tsi* afctrlfe«fe«i til# la«»#a«» te mt 
liigli llgtit ImteasitiBB to lass tb&a «al»i*atioa iatseasities 
tm wftttf BhM&9& l«aTOi,j| m-m at full suialiglit* 
telaitglitr 11%, 20} ;»maTK««t Mttemmm In i% 
#f Mmm la vapltm® Xoeatioxus m apple tr©«s» a© odueXuile^S 
tbat only m 'maljff* of i#air®a imai? tsht t«p m th® Bmth 
sid# ©f «i appl® tws »# at satealtott ItgHt iatseMitlts 
Umm.ghm^ tfc.® 4&f^ sal tliot© l#air®« mm ttm bast os? mm 
tfa®. of %m t3?«® pr&hmhly mmm 
Mttni- ir»fe#i>a (9, 16, 21, m, 44# 46, 19, BQ, M, 89^ BB, 
119) haifii steiiiiieid tfe« of and iiia#etleM«» 
iippliei botli m ijpmff dasts m tlie mt& of itiotosjul^#* 
ilE. In &1Z 6mm fees® ttmpmmda dmmme ^QtOBjutheai^ t& 
m m- lm$m pmiM •©# 4s,|» af|j» 
applicatioB, I$4n£©k# fSSj yl&ging th# st#ia3«f 
appl® trees ^©ereasdil ^©fcosyntli#sls t© l€>s9 tlimii #a#»liitl|' ©f 
aos>iaal| §hmm$. i$7) fest lat® ST»i®r aitrogta f^tsillsa** 
tiOB ef ftppl# tre^s ImrmmeA raifc® of 0% absorption# 
OhiMws CM) aaa fmpkim (ICt) fessA t^ati 
nlti»0g#ii fftrfetlisatiOB on stiot00|mtfe©sl« wtmn eop3?®lst©i witii 
th0 ^ ffpons® th© t2»#®s to J^stslol? 
laislltioia |S9) 0bs«j?^«i ^ 30 p«e#at dsertas# i» G% 
iilm hj xmmn Itaves inf$et©fi witb ^ ©WBy sptst#. C!hlMw«, 
IWiMllg, Cl6l e©»elt4d#d tlist 72Q0 Ittf 
fce^s cj^oim©!: of tiaautr uf 3.#af hop^m md feta# %bty 
p*«««atj on fclis leaf) p#diie@4 ^ot©sfa#i#als ^  *ppl@ i*«ti 
% 03 pereeat# 
Ko.lfe#tt au4 Mf (Bl, S2, as, 8§) fcmiiii 
w ito#' mm #f «til 0urrw« ta mfil# Mmm 
m 
%!!«• -ef 0% • • 
aiffmslag Sr&m tfe® e«il swfaoe® to iitftg of •^mtmfnWx&'-* 
sis s®ts fell© x*als© iiM®r fltld eoafSitions, iatepa&l o#!! 
smffae# m&f wtll be aa lagoftaat factoj* in detemiaii^ 
ta® rati© of ^oto0;yntti®sia» Ho tisM tli# leaf toy-
welgli# lattliM to &Qt9imim caj^feon .asaimilatioii# 
Ba© fatlo of respiratloa to lias hmn 
stadifi nn&m fl®lM eoMittoas "by aiosms mi. Hill (107) 
ani o^®3?s» 'Biq Qommsus of opialoa s9ms td fe« that rtepi* 
ration is usmil-y tliaa 10 p»:pcsiifc of itiotoajathesis* 
Siiti© th© tfmpeyftte® cso^fflcitnt ol* respia^atlea;. Is,, m 
HOI*# and lAiotOttynthesis is profaaljly maffteteS hj teaparatwy# 
under fi#ld eonditloas^ the patio b«t;w#ea tli« hmm-m 
'msXlm m temp^ratupe ImmmmK 
A bf-ppoiucst of mmj mmm^ehm m i&otoajutiliesle usiog-
tim gm sW^m. wmWm^ •&»; %#»» tlrn of itit 0qg 
eoatent of tias all* by th® eii^ ok tow«i?* Bi® of a 
ImwgM of &UQh twmi wM&lj seatterei 
plaets t» tlit woyM taMlated below i 
lo*of tests 
Included In COo iwi 
Ideation Iiw#8tigafcor »aii ag/litei* ^ 
C&at^al Asia Koitytsehinf CS2) 14? , .#.432. 10S8 
toftsaemcwta Eoatjtsehew (511 ISS .SOI 19E8 
Pola? x»egloaa S6styt®6la.©w Css) 88 #5^ 19g8 
t600 m# #l®tati©a 
in lai© Alps lltEt Oeyfcelll®!?! (12) s*sf #38 . liS@»Sf 
Itbaea* I» T» Heiaieto (43) lasnf *50 liS5 
safcarit deatert hswafli' (ss) *§9 itil 
West Mm stoelcer (IC^) »Si 1935 
S5 
Iowa Verduin (113) 55 .49 1959 
tos, lom « 30S .40 1940 
Alliano®, I#lD3?-» (IS) 220 .60 1949 
iisaif T^mig (110) • 23 i^m imo 
(For Qt Mm, and tegmat Masured at 
the foliag® 1®T«1) 
Pal®stla® loastlii® l?4| mmf •463 1949 fhllippinm SeL$an (68) fsir #600 1020 
generally rtpoFfced Mta 0% eoatent of tlit air ia 
O.OS pere®iit hf m* 0#S94 p®r litJ®5P #f air. Sx©#pt 
f©i? tlit vwf Higli v&tods of foa«ig, all t3a« flat® listed aboir# 
aft wftll "b^lnw the 80-call#<l aeaa Talti®. f©agig, C3.10}j» 
(113), HaM&as (52), El&m CTB), ma Moaselise (^4) 
reported wtie ifiailj fluctuations In CO2 ootttsats ©f thm a:i#| 
idtii a©ai» ttc^ml faints at suwis©, falling eff rapidly si 
llf^t and photoststlidsis inovmrn* fall®? (ft i 3p®p€sa»t#i m, 
si««p gradi«at of COg frm. a high of O.CB p©?* 
etttt th® toil swfaoe In grasalaail. foaaig (110), work-
lag in northern Itsly^i, reported th© COg concantratlon ia tli# 
.air oirer 6 elowr fi®M for tli«i months from Marcli to 
tsss than normal COg was found in the early sprlnn (0.028 
pereeat appr««»)| w#ll &mr aowaal impija® t%0 
a»i in til® @m^lf fall. H© attrilmtM this olxawg# to ths 
©ffset ef t#iipt,pater© cm soil respirmtion tilrmgliout the 
sine# mimllm* hme not i?©port;®<i ©Isewlier©, (12g 
f4:, lis), de-orciasM «elmblli%^ ©f COg In tlm IfMlt^rraman u@a 
witfe lalgh®r ansa#? watei* fcdmpernte® w.&j he 
sponsible» . €f»ell®at series of a"bitracts tui Ijlbliogra^f 
26 
Qm&ring Mm topic 0% it s$^m % 
Stepanova (100). 
®5©se w^im$ mm^Mm &^m iM m %&# .ettmta 
of factor® I Imt **saoM3.®ws i*#sults'* -Atcfe eaimet b# 
feo Immm. frntem »# <ss»»n# it i® algaifieant 
ti»1? »tif ieial #©a€i%i©m» »© laftif* hftfs « witfe 
mop# aoa a»t faefcops 1>eiiig eoatpoll®^, atasw#-
stats 0f ef 0% absorptioa hmm^ mm® tmifow* 
m 
sbsis* 
/ Safe®® of CO2 alJsdrpttoa wii't hj 49temdn%ng 
th9 In COg eontdat b#t«@#a it **®us?«d strtM of 
ail? aisd aa tqtisl of eiailaa? air tliat h&i ^&m 
mw m #mloa#i potato 2m&£* S» a|jpa.rat»ii wm essentially 
a#ae2?»^d lif itlniete mat cis# iii«" 
provtMUfet i8msg®8t5iia by CMMtrs itX«. Cl5)/aM f®Muin m& 
• • . / •' 
X^omls Cll6)|j «M «ll3i motif tea ti«M itswifeei btlw. 
. Sis; mults mm 0p®f&t«d t»0 uiaits mmwping 
fell# COg e©Rl?#at of Bcwal air #^®aas aai fmii» of air ^um 
ot&r ®ael0»®t 
1 tmi% of tfe# appartteiu %$ la Pigt»« !• 
l«af ©hiafeit 1 £) @aelds«a'i. ta ©oateet %&» 
air «%!»#»». Si# eog i?©ii»iniag i» tM tii? wm &ham*hm ae th® 
M'bfeled ttooiagh a mXvmn csf EOH solmfeloa la tli® gluas 
%mm h. A gr#i® glafn filte £, »#r»€ i© 
tsr@ak ttm air stmm. into si»ll tebfeles ^liefc, witli 0»E per» 
mn% to 4sgr©s® tsmim. «f ifes slise^^isf 
solution, wtadtrea GOg absorpMon > 09 |j0rc«at c«pl.«t®*. 
/'Sine® aeearafc# reaulfes 4#i»M m mmtly 
ttoe-ugli ©»h uni^a t&mv w«i. tttiippti wife « 
sed® i&f a tJ-^«lmp©fi gl&si ooatalniag ft 
.feMfe ladleatod th» $tmmm m 
th® all? itp«» was 4ra*n tteeragii e®pilxm«y feiibe j. 
F R O M  M I X I N G  
C H A M B E R  
T O  S U C T I O N  
P U M P  
F I G U R E  I .  A P P A R A T U S  F O R  M E A S U R E M E N T  O F  C O p  A B S O R P T I O N  R A T E S  
flow9t«s iwr# to pass 2.00 liters of aii^ hm3p 
mltU a *©t ttit gm proirei. to 1j# mmlttwe to »w,ll 
eiifei90#s In rnlptlm* m &irtlm of lit Il^t lacmr wa# 
iai#d f«» & f®w t5#8fes til 1949 la aa tfct#ispt to md.um l®af 
ciiaabep » /fet flew ot «ir tto«ttgk #«ib m&tm mm 
eo«ti»oll@€ fey a valw m A supg® feottl® 
. M m ©acli UBit ppewst#^ stiacS«ii sfeaug^s in air sp@®€* Sticfcidm 
fm %h» syst^tt wm p3?oirM#4 hf « metim pismp aM 
to eadli wttit iu Jas? S# 
/cello^Mta® #air«3Lop»s, 5, ir#r« us#€ m Imsi' tm 
tfe.« 19S0 ttst® tm til# i0il iaolgti»# msA wilting ttenaies 
is imij Sila woMea tv&mn 6" x x If^ aou©2»@4 witli 
etllo^&a#, B, *ti»« «s@i «s l#&f eh«t^®i»8 fsr tii@ 1049- t#*ts# 
fw© lit®r 0l«« glsfflff wMdnmitli Japs, 4, m&m ia,s#d m Ma# 
for sfeadi«s at 0og mmmtss^wLtlmu m i 
split,, Io«. 10i nitibtj? atop|j®i? ©stoy of tli# l^af 
to tl:A« efewil>©i!»» sy«fc#ffi was mna,# §M tight % 
®#allag the l®8f p#ttole iat© tii# stopp«^ ©lay* 
®i# 3?«gitla3? a&liy p?octto» tm t«»tliig wm « follow®? 
si® m f«»tli *@11 dewldpti leaf te»l©w th® t^sinnl 
leaf «l«tstsi? m iMiviiaal plamt» la el^at proximity #«#li 
otliei* mm s@l#©t®d at th® b«gliial»g of ^mh €ftf *# t#»t 
ititf.t: ©ffe#!* l3®iag plmesi i» Ife# 1#^ «« 
/ arranged in a JiCKyisoatal positiea aii4 p*©¥£sion to pr®-
wmt »h&aim #t attT time teiuf. iiif */ Sit pfflp -wm^ 
tfe® tlg» mA ® i^ aaw®^ cjmntltj 
©f @t«9dai»4ia#d MM to6pp#d into taeli t&mr £ ^otigh ttm 
separator? tm&BX gg m:eklns "btgisniisg 0f s ai« 
w®^« witti »uffiei#at 
coatainisg 0.2 p&mmt to glw a «liim© of 
abotit ISO »!• ,/^iriag t#iti p®j?i©ip nEualli- m® th® 
app«?Etei» wm eai»«f«Xly wmtftliM to mmt&nt &lTtXm 
tla»ougl:i «aeii %0wm ital fc© ga«i ifataet &mm$ la 
al tti« ®ad ft 'i##!' p@rim lit«: 
aM, aft#r araiiitsg# of ®l)$©i»t5#at solutian iato 
Ml® flfttk Pj, til® toi»w was ^•iasM tteotigh tli# tub# Kg #iiela 
wm ©t^ipp^ wifeii ® p$:pf©pat#i balfe feu tb# sti»«®a #f 
m.tmt against tfe# wall## Ql^ m flastoi, F, wsr® plae®^ in 
^«itioa a»a aaofchm? t#st ®fearfe#d* Th% tSm lj#twdea td®t« 
was S tjo IS Biimt#.s» iJbts siis-erbda OOg I» #a©li flaal 
was fefs p»#$ipitaiJta with an ©xeds# of I a^Olg tolntioa nM 
teii i»«swiaiag alfeidi i:ifep«t®d witli h01. mitts 
ai iadieatoy# 
lia# |»lt?aibloa i^ffmmms Mtmm -lewifs tuA th#^ 
eoaty®! tGimr& w»m tti# €ati. fi*« whlcfe oog aljicjrptloii i»tt®i. 
w#y© ®al«mlat«4» Si# f"arim2.ft msdd wm t 
M . Cd)CS)Cgg) 
MM 
• •  / V  ,  
£ ©tiiali ''mllligr>mm of 0Og mT>soa?^at p#r ia®ci»td2» 
©f «#a, .fir- boi»/i £ ©iiftiii# ibg titration Mtimmm t» 
il 
alt of acid, ^  tqsals the aormality of tlm mM.§ 22 is Si# 
noraal weight of COg In -rnQm per aillieq''Aival©nts, ^  is t&« 
of th® l«&f ^xp'asaM In s<pisr® asi, 
til® tliae of the t#®t p^Plo^ la 
Foll®wittg the tlml tm% period f« tt.® Itsf 
eh.afflb«ps w&m res&fea &M tlw leairta dttmciitfi tw^m tii# plaata* 
In 1949 til# w«r® traced as^ th© mea a#t»2»min®d with, 
a plaBiMtss?* In If50 ®M ItSl th# Itaflfti wert cmtittttA 
'% #xpoeti2?0 ©» S&stms Kodak sttidio proof paper* 5 lif f ineh, 
mi. til# «®a- mnmrM $, plaaiaatsr« 
Hi# apparatus diag^MsA la Flgur# t ms ut#S tii eoa* 
Imietioa witli Issf ehamben? ^  (Fig. 1) ttiatt nosiaal 
€0g in til© .all? was to fet «»04# 0«|«p©«s®{| GO^if k» 
dU0®«l to l#w ^ tasur® nt B, Imbbled tlircmsla. ooaefiatratai 
HgSO^ in tiailc 0 aM ttoeugli wat$^ In fMak Fl«w»i#3p#p 
£i,, fitted with empiXlm j^ toblisg mm ©gllbfat@d 
t© fass auffleitat COg to ynls« tfe® eoat#iit of 1Si» t® tii« 
dtiipeil «iouat. Adjusfenent df 111# wat®s» ia fiis 
I waf to mniatate tlm «t lasdpfes # 
frmi tbe fe# #%• was f«S i»to ifee lal®t0 
thTTOgli til# mixing clMffib®r g aM tlien to Iti# i®&f diamljsi*®* 
Si# 'MmX of COg s»ppli«a to mj pm?%imXm Xmmt wan eli&nged 
eftili tt^t |i«riM* Ipja^oaclsalwlj ti#n laimit#® waa allowti 
bttwtea tests for tciiilliteatioii ©f CC^ Idwl to tSi# l®aT©i» 
/llglat w#r«. s®*sw«i| »t:si m m&tm 
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mA mwm- 3.5#6# 
mm WS mlQ%n&Xlf la #aeli te-^2» weum 
Sf *0® #f «M fm B-mt^rnttn^ M» 
»«a eoafeol temr tItratioB, 38#f6 al. trm. 5^»09 ml* m. 
itvA 0Og # i^Taleat fe© l.i#33 »!• of 0*lt0S I aeid *sas 
py©s#iit is til# Borsal aly smpi#. 18*SS x O»10OS x 22 n 
48,4 s®» sia$® msi f3.o»»t«3?i wmm ealil»at»4 to p«s 100 
of ais? p®i? how th@ aij? ©oiitatii«4 0.484 ag». ©f OOg ft? 
llt«« F« e«|»Fli5g GOg of tis# air at irtrious 
tim&sp a eow?«ietii03a tow ail? #x|>aii«loa wltli ttaperato# «t» 
ma® w fellowii 
mmw0 M of ©§g p#y lit«^ of Ate afe 0^ 0*, %„ 
®«iaals ^s» of c3©g abt©i?b€«l in tli® $osti?ol %mm$, ia> 
the mlwm of ati* tt tea i^»-alOT«, mA ^ tquals lth« 
©fe#«n/#t t«ap@rate»# ia 4@gs»##f e i^stigrai#* 
of mt t® «tom mmpy at ©* applyii^ tei# 
to tih$ &h&m mmpl^  with air ot IS *9® 
0»4i th& wa.lM^ 0#4S4 i» r«tla«<l 0*SXf Bg» p«r of aii? 
at 0® e» m tiita #» CO2 oonfe#st #f tti« 'fif 
la tjiiis a@iia8®i»» 
®i# fmemon th# 100 
fariatloji in M&tm #f tSg Absorption 
IIM» 0oatrell«l mn&ltimM tiie ©'bp i^firM r&tts of COg 
a^®orptt©s Imf# uamally Men fairly &xA liaw shown 
rat^w eli«»®efc#5?i@fcie m9pmsm v&lmtlma im 
OOg supplj* ami iatitnsitf (S, 13., 6S)* HewtW# stwfiiw 
®f' itg iiort atarly a&te*!. #©itittiw.' mw 
wMtlf T&lBb%^ rmp&mm %m ^mnglng #*» 
Cl^t Is faet pmiP^d 'Ismvm at-
mm?Xj m pmBiM0 Mmtiml ©©Mltidas h&m mssmnly 6h&m 
widely dlmx^gent pmtm of pkoteayatbtsi® (42^ 115 )• f@T><Autm 
•m&.iMmis iMMj $m&& #f m mA'm^ f® 
and permnt, with p&ired tmim l««iw« ©» fe# ««»• 
»' .feijtetat plants f le&mM mm •feisttl 
aM fer©at©i alifc# in r«sp0©t« 
la Mi#0« nttxdim^ th® tliird and fawrtli Imtm fe®!#* It»i 
ttwiiaal M&S m two rnntfom planii taljsstii 
fo» dfttttalsati-oas* Slae® ©©siltioiis w«i»® m-
l^mtiml m pmsibM in all 3.#«f m» 
relt$ olbtfttati frcaa paipti leaws can fe« mmlA^md « 
t#.«fcs eojadittoas * 'Bm mmltB fsfd® 
ittgli p-iil»i «»# M'km^ tm taiii %» ^ 
v&imtlm wm "bj tliridiag the hitmen 
%®st# %f tti# 0t to ifi #»«• i , 
If 
t4 In OOo &l>iiorptioa by 
Xmvm amaex- stmlax' t^miitions in 1949» 
13&ta art !%• C02/i»® mmm/ixmt* 
siifd Imt 
A 3' 
per'odbl; t .1 
i /riii 
I' ' ' '• -raffiatioB 
IS.5 12.9 20 
11.6 11.6 0 
17.t 17.9 0 
21.5 m*4 9 
17.7 SS.9 46 
8 * g  16.6 102 
ia.4 M.t 5 
15.5 M.S 6 
17.4 20.0 IS 
is.5 10.8 is 
S®.0 3,7.3 §$• 
26.7 18.7 4S 
17.1 18.g 40 
15.6 ie.7 Y 
10.4 20.6 98 
9.8 14.8 si 
IS .8 18.2 St 
1B,B 17.2 13 
13.1 19#7 SO 
14 »8 22 .S 54 
16 •a 26.0 50 
19*9 B6pl 31 
15.9 17-8 'If 
li»7 16 #1 22 
IS.l 19,0 18 
1S.9 25»6 S5 
7»5 IS .6 81 
S8*6 ^ gs.a 3 
22.6 23.7 5 
10.8 16.S 6 
18.4 17.7 4 
1S.4 IS.S 2S 
16.7 15.9 S 
14.1 la.O € 
X a 17.9 fflg. 
t 
f 
4' 
* 
t 
I . 
I 
t 
I: 
t 
I. 
I-
i 
i 
m *8 ic.s 
w » 2s.4^ 
# a ^^0 
^100 m 
X 
•fi-
0t tOB was Tariati^iis #f 
40 p@Tmnt m mom w#f# t mm ^®ti*iatloa «f ts 
m® fcmM# Sl» e«»fflei«nt ©f ¥M*tabilltj'«ra® 9i 
pmmnt* Si® a#®4 fop lai?g® mm^pi of ©l3is«i'¥iktloa® ftj-om 
ilii^li to ftrsw eoaelualoas abotifc ©ir«B gross diffarsne®® in 
ts ol#arlj efidtat# 
If light OOg smpplf «« lii© psrteeipl# «t«m®l .fmet«^s 
g©f»iitng yat® ©f pliotosfamitsl», suel^i tsrittiow m tfa&st 
ir«ttM Bot l>@ #x:p@et#A» ami Uotfrnm |4S,| .«ec«pt@i. Mi# 
&xplm&%im ©f EostiftseSi#* that tb@ factors dir^etly intimm" 
ing f##s®isfe 
»®p0naes t# mtwmX cmdtttm§* l'«i*dhitiE (lis) ©oBotofist 
that &w? iaaljilitj to »plaia ifct varistioii ta .assisilmti^a 
ratss ol3a#2»fgi aaiw natural mMittom Is .n ©f fnils?® 
t© appreetat® Ifeis «i:t»r8al that «@ iaflti«aeing ia* 
tmml im^ms awing » or p3?#«»-ding/ 
«» iays# 1» tfeis eosmetion, it ia iignlfiomut tliat 
a^sogpptiors obsei^vedl under controlled lal3or®:t©yf 
coMitioas liaT® msmallf hmn fftirly uniform «ai kav# sh&m 
e1aaract@^lsti<s rm-pomm to ilttyoil #xfe#riml faetws* 
©I# Bflation of fita|j#i?atejpt to Hst# 
of OO2 Absorption 
awf ©2cp©rlHdnts uMer controlled conditloat sxiown 
m poatttw timmlMm h^^men am- |ii,@t©sfafe®si.i« 
m 
Hmt • C6i}# 'wSM ^my fmM. 
ifa@n faefeoys m^9 oog absor^tl©!! iaer©«i»®<l 
with iawt.seittg t«mp©i»mte© feofciwea th« li»ifes of '*4'^' mA 
53^ 0* &h9 «oneliid«d that pto«%o®yath»«ls foudws tb» ifw*t 
Hoff with «t rat# apps?oxiB&t®X|" dotibxtfl tm m&h 
10 2»is® in lisa t@st» as w®lX 
a» of smmsX ottmr wyt^^m mv® mafi® at Mgh CO^ 
Xt¥«Xs:, 100 ©I* mm tims mTmX, ssfi mffaalXi' X#* liglits 
latsasitiea# 
HM©!* moi?# »»if aormtl ©0MifJloaS|^ M^k^w C85# S6) 
fwmi •tot Im4 a© ©fftet oa ^isttyospitiieal® is 
#»@ ferduia aai to«aii ClX6)|f worttng witii aaltt 
tmms la fidM, obsarv«a ao eowtXatloa betw®n tem^r*-
at«3?0 Mi«l 0,otmjnth.m±8 at hi^ tamper^turnrnm 
ISitlr data w®r» i$lvid#d Into tto®« grmp&i th0 mBm GOg. mh* 
m»p%-i.m »tt im W' %mm %#X0w i# mm MwB]^ t&#' mm 
f02* 8s t@at8 ss^ sm so® e» wm 16*1, .sai im 4§ 
tmtB afew® 50® 0* wm If .2 bs®# hmm* Sit tftufsp**-
stese wtthiii i&®l3p X«af eliaMMr® w«i?« uTOallj' 10® 
thfta th# wewtM ftgiirti# a»»fts mA Htli CXO*?) 
also oha@rrM tl»t IM. tio ^otosfm-^alf »g* mm 1#0 
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16.4 • l®as t 19.7 15.4 s 25.4 « 8.1 
13.1 14#7 t 11*6 16*1 : 17.7 t 2.1 
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2oa 1 27.6 I' 17,4 m*i 
18.5 t 84.1 14,#2 Si«dii S' SI.2 6.1 
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m 0*t 
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M.4 
18#2 
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11.6 
11.9 
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10.4 12*1 15.6 » 9 122 
22 10.5 11.7 S7 10.0 
gg.8 m 16 .g IS.l 
•iium 
S s 22.3 
©.8 16.0 3.9 
7.7 li.8 16.S y » 11.0 
9.8 • m Ig.O 18 10.8 
19.4 12.3 IS.S !> • 0*S4f0 
11.1 15*6 0.1 
IS.S 20 11.5 
SO-
7.0 #* 0.S211 
20 6.a IS.t 10.4 w 
ig.g g.9 15.8 « 5.5 -h 0f54' 
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...t X 10-^ /w s xir^ /m jXlO-^ 
100 16 #9 62 12.S 61 19.4 79 27.9 
S.S 15.S 9.9 16.7 
11.9 12.0 16.4 BB 10.3 
11 #1 7.2 70 18.7 11.3 
100 19,7 34 15.3 21.0 16.2 
17 •? 15.1 13 #S 15.4 
9.9 10.1 24.9 m 7.2 
12.2 10.5 100 10.3 9.2 
•Sg 1S.5 m 10.9 17.4 17.5 
9.9 16.2 8.8 14.6 
7.2 12.9 27#6 7S 5.2 
10.4 15.2 m' 12.0 7.9 
10.6 Si la.i 15.3 9.9 
19.2 16.6 10.4 20.6 
11.8 15.8 21.2 57 11.5 
15.2 51 10.7 22.1 17.3 
too 14.0 14.1 16.2 17.0 
2a .1 10.3 25.0 12.6 
12,1 11.S Si 24.1 01 15.7 
15.6 4i 15.7 24.4 24.1 
83 11.4 14.8 13.7 6.1 
15.8 12 .4 21.2 S.3 
10.9 20.1 76 14.2 79 24.1 
12.3 Si IS .4 16.2 21.2 
60 13.0 12.1 22.9 12.2 
10.S 10.7 7.2 19.4 
10.5 21.9 100 17.2 70 16.9 
14.1 55 12.6 16.2 21.7 
m 12.7 IS.5 25.6 12.5 
1S.9 15.9 11.5 22.2 
15.1 13.7 79 16.1 SI. 3.3 
21.5 61 IS.O 16.3 17.3 
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2.7 n»7 9.5 11.0 16.5 9>6 
7.7 12.7 IS.l 20.8 8.0 12*4 
5»1 7.9 0.8 10»5 10.7 12.1 
10.9 9.8 13.4 ll.f IS.l 13.S 
6.5 8.5 10.4 lg.5 15.9 IS .8 
9.5 7.5 
i*i 14.0 
a to Vtyiai 
ism. Mj. 
Bs4»t«aa toeatasats 3. 
WSSteSB'IS #§ 
:ttliiii.^i»igi. 
56S.S9-Jf}i 
14*Sf 
#«lgRifieaat at Wm %$ lm%l* 
w 
•om trm. to &n&. omm tvmi Mj® -teig.afc«i 
fimtM *ti?© wtmim tS imt m lets «f mnt ia all eaa#s* 
•®i# at&a •ffii®: 'ot C% ml5ssi?fti'©tt tm tli# tfyylttM. %mmM was ^ ^ 
§»t lig 'ia^ psm' our, w il© the aiaa mt« tm tins i@avts 
of: piaatS'*®# 14.»0 ^ p©i» ia^ p$W' hmp* 'Bm fista 
B»9' ilio«o grapiiicalif ia Fl^urei B asd t» 4 aort 
diurnal decline Is evident iii Um al>S03?pti©ii "by ^ylan€ 
leaves, .f^lldwlag ss.arlr ««Flf mmnitm On 
tegtist. IS,, «, el®ii.4y itclia# for drjlaad l@av#i' 
4ifl a#t 'Occixr until aft®^ »M€sf» Si(ft#^sl wlltiag ©f' thm 
l©air®# of tts# dryland plants >"is o'Dser^td diil»i»s Mi# sft@i»n©6a 
©a A«gtt»t .t^aad Augtist 1S» Si# mtsn jimXd, ©f tmb@rs ©» 
S«ft®ab« 10 mm. S4S ^ a:rfl«iii plaa# ami lit# gm i>®f» 
li?Fig8,tei plaat* 
S'dott Ct0, 91 i ••«srl£tag wIMi ftpeoies. ©f plants, 
a#S€i*ib#» a su"oei?la laMllt ©irw Hi# ©f t»t«r* 
.©•lltil» spaees in th« l#«f| als# ^ mor# termms ptlllel© 
6f «iail» on. tli® iwm^ s-mtmm of all e©ll 'Wiills, 
-Allah Is iisfeiEet iwm- tti# plasss, mmWrnrnm Sli© ©las €®s*-
eril»d a «fst®a of ISl staining gtai ©©»«.. lyrigmtioa 
#f M®tow , l«y@rs * IS t1i« •Silcloass# of 
th@®« lay«i*a is itic3?®s»®€ by •wilting m eonfiitious for 
haritBing, ttiey mmj !»•• i»#sp0iisiblt f.©r tli# i#lay ia r©eoir.@ry 
•of ]plist©«-|nBit4i®sis follewiiig pe-fiois of sQistor® sti*®ts# ot?-
s«rTiitloa ©f i.#"r#i?al Itrnf't® fP0s tjefe i?flmM aiid irrigated 
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20 
03 
o 
o 
s 10 
drylani 
Irriga-feea 
A -
8 9 10 11 12 1 
Time ©f day 
August 6, 1951# 
o 
o 
20 
,10 —dryland 
— irrigated clouds 
8 9  1 0  1 1  1 2 1 2 3 4  
Time ©f day 
B - August 7, 1951• 
Figure 8A and 8B» COg absorption by leaves ©f 
dryland and irrigated potato 
plants• 
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el®udy day 
h 20 
02 
(M 
O 
O 
tsO 
—dryland 
""Irrigated 
A 
8 9 10 11 12 1 
Time ®f day 
August 13f 1951* 
4 
dryland 
irrigated 
~g I io li 12 i~ 2 "T"" 4 
Time ©f day 
B « August 15, 1951. 
Figures 9A and 9B. GO2 absorption by leaves of 
dryland and irrigated potato 
plants• 
fi 
pXasts faSl®d t© mm&l mj dtttermmm 
iia th® thi&lmms ©f feli^sd s^btrim lmj®rs^ &imi$ tto« 
@»m a®t ssi# qmaat-itftiivi,. tl» mw^ ii«t 
es»i#a farther# 
On tepiat 2, til® i©il tmm floats, growiag ia tM: 
lsrg0 caxis €«»ei*lb©d pt^vlmslj0,4m» t© begin 
ts&rm w®m tx^m #»»« pXmta aad fi»« «li@ek plantis 
0a August 8, Ai^st Iftp iagmat 16, mi^ Js^sf tm 
ing i*at«a of 0% Stetft fei» f€my dat®» sm 
pClotfe©i is Figtir#« 10 sisi XI • I« aj|#t#4aM® mimtlQu in 
?at© of ^0tosfBtli«0is was tmM al? tlass# tiiwa# 
is augtiat 2$g «i0 plaate wilt«4 ilwlag tli® i«f .&i^  
fsiliii t# wmm%w tupii^  fe# 
of pQTmdmnt wilt; eoatiimdt until tegast "Aen tmt Imrm 
w#r# ««loet«fl ta. tw#^ #f «»S. Ib#f wm* 
watei?#d «*b tlw ©1  ^&£ tto# first t«st p«i*io4 iiif 
iFig# 12 )• fargiiity ^  t&# l#av»i mm wlttin m» 
bmw» ®i® t»«t mmm w9m abiwbiag gog €•% »%«% 
iai« T&h& of feo elMieks wlMiis ttirse iiours Mt #1 
•i»» -Mii# le¥«l the r®8t of th# 0e teguit 2$g t«|S' 
lafe®r» (fig. 12)t leauds ®«l«ett€ tmm ^s« plants wmm ifaml. 
t® tlit QhmU in ratti 0f GOg al^aorptloa# 
frc® hi# tw® i»9aal«ing <irf plants of 
wo3?@ 8tl®0t«d on MguBt B8» Following fctst lieriod 
of fet i&f plautf also *©re feeroa^lj- imt®F«i fFig* 131». 
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20 
A 
cn 
o 
o 
10 
i i 
v' 
2400 
watered 
9 10 11 12 1 2 3 
Tim© of day 
A - August 8, 1951# 
20 
-i 
os . 
oa 
o 
o 
10 
— 
— —watered 
2400 
f •©• 
9 10 11 12 1 2 3 
fime ©f day 
B - August 10, 1951* 
Flgurffl 10A and lOB# COg aljsorptien fey leaves 
©f potato plants growing 
in cans• 
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watered 
9 10 11 12 1 2 3 
Time of day 
A - August 16, 1951# 
20 
01 
01 
o 
o 
10 
-dry 
^wa tared 
10 11 12 1 2 3 
Time ©f day 
B - August 17, 1951* 
Figures llA and IIB. GOg absorption by leaves 
of potato plants growing 
in eans* 
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2C 
03_ 
o 
o 
id 
dry 
watered 
•watered thoroughly 
A •• August 27 
11 12 1 
Time of day 
f 1951• 
w id 
— watered 
B 
11 12 1 
Tim© of day 
August 29, 1951. 
Figures 12A and 12B. GO2 absorption by leaves 
of potato plants growing 
in cans • 
?7 
2(1 
OJ . 
o 10 
o 
tto 
dry 
watered 
\ 
\ 
\ 
n 
.watered thoroughly 
A -
9 10 11 12 1 
fime ©f day 
August 28, 1951• 
2C. 
oa 
oa 
o it 
-dry 
—watered 
9 10 11 12 1 2 5 
Time of day 
6 " August SO, 1951# 
Figures ISA and 13B» CO2 absorption by leaves 
®f potato plants growing 
in cans• 
70 
ftirgiaifeS' wa® i'6gala«€ wltMxi oiat hmw «,Ri §% #'b60i*ptli?n 
waa ttfeomt 60 petmnt of Mi# ^leelss % emd of la«a*s 
following wa!j«:piiig» Cm. Augmsl; Qm tli®a# plftStJS sfellS. 
h&A ftot i?teoirw«i eai^l#t»|.y CFig* is)* 
W&t«? wa® wieiwM fa?« foui* otlxtr ean® sontRiaiug 
potato p3.aBfef, stwtlag out togm®^ 9# Blae® tin® la 
mm v9m ltrg«^ tlian t&da« to t&e ©aas atartad 
drjiag wwt la m »t»k9 atn* p^mmm^ 
wilt iif Angmat BX» tm&wm w#i»# two &f fehe 
plants oa tfele dat® tliiii^ mtm ot OOg tUst^ption wei*® 
(Fig» M)# 11» l®v@I COg sbs»pfcioti w«i *#11 
b«low that f» tfce le^ws* 
fm of tlw plmtM w«m w&MreA tolloming first i#i% 
^i?t©ci em Mgust M (Fig* 14)# was }»«gaia«4 ia Xm& 
teian m9 and tjhe rat# of OQg mh@03tpti&n wm only slight* 
ly b#aj5w tliat ©f l#a"r».i bj m6 
lj«(a"rea from plsst® oa augtist afeawbtd 0o2 
at t|j« si«« i*«t# m CFig# 3-61* Left's^#* iwm #1# 
iti tn® two fmmining iry eaut w®i^ « s«3.«©t®is m tegsst 2s* 
follewii^ til# fir it tm% pti*i©«S esns mm- wetertd 
(Fig« ISK mmgi&itj was in Xm» ifeaa 
•on« laoiii' ®i»a COg AhBmption • of Wm t#s% *«•# • 
cmly iiig&felf b#3.©w iw»ax tw laoars wtfc@i»iiig» f#» 
lioi»s wat#i»iag was appssrtstly ©«isl«t® *at COg 
abs»pti©ii was tfti&l to that of Mm e^mkB* 
79 
watered 
9 1© 11 12 1 2 3 
Time of day 
A - August 21, 1951# 
20 
— dry 
-- watered 
^10 
o 
.watered theroughly 
2 3 10 11 12 1 
Time ©f day 
B - August 2S, 1951• 
Figures 14A and 14B» GOg absorptien by leaves 
®f potat© plants growliig 
in oans* 
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20 
bo dry 
watered 
9 10 11 12 1 2 3 
Tiine of day 
A - Amgust 24, 1951# 
20 
•watered thoromghly 
1© H 12 
Time of day 
B - Aagast 25, 1951# 
Flgares ISA and 15B. GOg absorption by leaves 
®f potato plants growing 
in oans• 
ia. with &«»»« fey 
f&mnim. a.wd tmomis (116) wimi e©]pn,- is» i»®©0¥«3pf 
t«j?giditt:r ©Hi i% abscs^ t^ioii wttSii» a tm h&WM folldwlisg 
watiriag 'Am th# pltiit baS l>««a »«tjjsete4 to ©aly so<l«r&'b« 
soi«fea?0 sl»»09a» te* results following p^oloagai p<a?i©ds of 
P©s?i3aa«iit wiltiag similso? to t&o## i?0po^t«i. 'i>|'' l«t«i:t.efei 
m& CJaiM«3?i C59l aafi Sto@id@p mM CSilMsft CS8)» #f 
rteowy M pefe&t© M Mm 
p@Kalsat on ih# aM ptrioi «f 
molstur# »taf©ss# 
/ 
i faritt®! mfftrtmst# to cog atoswptiqa / 
s t^a e«ap41td isfj rabiaowits l^i fii'l#. 'S&mm 
cs8}, Kostjtseli®* (SIIt S2, bs)j^  $m others inaie&^0 wid# 
v&ri&tim mong plmt ®p«ei»« in fat# of COg afesorpti^ n# Hi 
gmemX tti# 8p®el#s -s&iwM tfe®: mtm # '&# 
mmmge t&p of ttsta witli ©wa wm afecmt IS m$ per 
p®r m by (115), mil® m# »• 
®pag© fop smmvel lms4ri«l wtfti p^tafeo#® la ©i«s# 
was about IS ag pw to p&r hm»* Fswaj C7§) foaud onif'$ 
t# 4 m$ 'pm •^' i% %f %mm* 
Hogttti (76) mm so sigalfleant 
mm* 4a fey i.ii 
itapaa, btlja&off csj, wwmisg two siff@i»«at! 
strmim, fmn^ ao approoi&t)l« ia thteia? rat# of eOg 
at 
al3soa?pti6n, (114) th&t InhmM and double 
&mBB 'liyteM mm lines abs:Op^@a OOg m% III#' saa® F®t« per 
unit mm* Pi&lmtt (82, m}f n&tng th& Imf pamh 
m®fcb©i,. fTOSi sitftsiimM# iiff&m&ma im mt@ &i CO2 afeserp^ 
tidn by sefsral. itppl# vwlttiea.# In g®B»Fttl mmv w®rfe®?s 
b&wB h&m ummcmBiuZ i& mmming MtimmmB h&twesn 
rl«tfi©s ia rat© ©f ptotetyntlittls with th# W^hnlqum now 
a^ailtbl©. 
Is at««i#0 in 1©49- tb# r«t;#s of cOg abserftloa by 
§obbl®i*, frog?##®, ftsd ifaiit# eiottil jjotato' "rapiiti#® 
witF# nmpami {fafelt l.i|» frimiti «ibscwfe#€ signifioaiitly lest 
GOg tMa til® ether tl^m S&wm&p- th# dlffti** 
#a«$ was. not larga# and ia wMw ©f tti® ©f Xmmf tog id*' 
ity m pbotosyntliesls, tii© i#w ^alm# ef BAy b® 
.asi©elsfet€ with ifes fetadeiiey t© wilt i»#aaily aM tm* loag 
p®'i*iMs iii2?ing ffiidday# 
tn 1950 plants ©f Cebblsf, fregr'tss, aiwl I©b.# 
8S*41»1 w#« 6 fey 6 f##t. to mmM mmp&MMon tor- wmter 
and 8ii!ifi*al0 aai m. lai»g« amber of tests wseFt mad© to istsrmin© 
til®is* of CO2 (Tabl© 16)* floisto® was aoi'® 
- I'^ad'lly a«ilabl« im lt50 beeaii®© of fr©q,u®at: raias 
and wi<i® apmtng of tM plaats# Wilting was ««Mg®- ohs®TmA 
witli !a?im]^ ©r t&©. #tlisF' vmiMttmarn lo sigaificaais aiffe'j?-
©nces, 1» rate of COg a^®&rptioa pm tiait ai»t« w@r@ foundImt 
tfe« atstt fw fS?l'UMph was agala fclit' l©ir®st of tfee f^wir -rttitti'td 
m 
fftble !.§• , diexM# hf 0©t»bl®r, 
Tei-m^^ md hills® QlawS. 
potato ImmB la 3.949* 
G, f. 
s 
W.G. 1 C* f# P. fl.O. 
14.0 19.6 30,5 
, 1 
SS.O i 21.1 is»a 20.2 20.7 
29.7 S7.1 3i.S 54.5 f ga.g 1©.4 25 .S 18.0 
2S*4 24.S S4.0 S5.1 1 S8*4 20.2 21.0 19.1 
30.8 g^ .O 34 #2 SO.f i S3.6 1S.4 20.8 19.8 
2sa 20.5 S4.0 18.9 1 16.2 M.6 19.4 18.1 
27.0 15.8 81.1 gs.? « 16 .a 11.2 14.5 15.1 
S.5 n.5 14.9 gS.O f 10.0 12.0 12.3 11.7 
34.5 20.4 24.1 2M t 15.5 0.6 5.S §.l 
S4.8 20.0 S1.7 SS'.S * ma 12.1 10.0 17.8 
7.8 6.S IS.O 1S.0 1 SE»S 11 .S 9.1 19.0 
9.0 5.0 17.3 M.g, t m*B If.O 11.5 20.2 
?.f 5.0 12.i 12.8 J BO .a 15«S 12.9 17*2 
4.7 12 .0 18.0 $ 16.0 16.§ 8.2 IS.6 
IS .3 is.2 1S.» 15.& 1 15.4 12.1 8.5 15.7 
15.t 15.8 IS.t 17 #6 { 16 .a 14.1 8.0 14.6 
SI .5 IS.l 22.0 ee.s « 10.$ 12.3 11.4 14.1 
20.7 18.1 go.s 21.2 j li.s 12.6 11.1 11.7 
It.O 15.S 17.9 19.1 
Mjl 
m^mm m 
m^mn f«i#iii#s i 
@ww , fi Mfif 
stiiba»i @f til# #f %*# btaas % # 
Xf 
*d 
f * 
H 
I, m i#$Q 
et tfe® 3.^  
m 
fittji# C«Pbom ®b«orptio« hj Oobbl^r, 
bc»og3p#i»®, ana iss.41-1. potato 
Imwm in I9S0» 
(Total of tto»0© detemtnations) 
!!?• P# . Q* IBS 
s 
s f. P. 0* !l8i 
S.5.6 46.8 30.0 59.S 
1 
t $2.S 49.4 40.4 S9.7 
52 #2 22 sa#s Sl.l s 35^5 Sl.O 47.0 42.4 
gs»o 53 •? 51.4 50.1 : 57.S 6S.1 53.7 41.0 
34.8 43 »i ma S6.0 1 S6*9 BM §9.6 G3.1 
SS,0 58»0 S6.S 35.S $ 76.4 5S.4 40.7 47.5 
56.4 52,0 i 44.8 W.7 25 .t 18.8 
49*8 46 fS 46.7 m^o 1 57.7 40.9 42.9 as.i 
27*0 26 .S 3S.8 39.9 1 i8...a IS.7 47.6 M#3 
3e»2 40.9 S2.4 28.7 • 32.7 51.1 m»2 46.S 
M»0 3S.1 59.8 39.0 I aiSiS #8.t 4S.7 44.0 
^9.5 ss»o 53.1 37.S t 50»6 40.6 39.S 30.7 
43,1 39 .8 4S.0 49.0 f 38 »7 23.7 4A*^  41.9 
lean s?*0 41#5 42.f 59 .s 
ic»ti » m®aa ataaiy<l 
mmrnn day® ts lta*4t## 
m%mm v«<£®ti#s s 1s6*10 
mmv 60 82»w 
at 'ttoi lewi# 
85 
•fcesfcfti* 
la 1951 Urn of COg absopptlon toy $rli»i|ia ftui I^egross 
l®a¥®s mm agmls 'Bm -awrag# rat# im* mn 
10.8 ing ptf per liswir and f03? a»ogi»dss was lg«3 iig pti?,tem­
per hairi ®. differeaee statistlcallj significant afe fell® 1 
p«e-0at. ifv#l. cfabl# l^h *11® tfe# •asmn .af phetosjatli#'-
sis was l@«®r in all ,thrs« .fears foi» f3?lTm^, 1% • llMelf 
Ijbat #cimal Tmtm- #f- S'Og pei* mult area 'df l«.8f ^ 
sight fe# ••trnder hfirmtlea e©«iltl®»s» PtrMps 
tills oftliiss &|ri3?ftl5l©ii 'SMf bt fm m t®i»liap© 
ffiuisto# Is tmM mmm y.«pMlf tmm i»8»f Mima frm 
l«*ws Qt 'tb® wapiti;!#® tast#4» 
Olwaal Gurv« Qt Afesorftioa 
Si@ rate of CO2 sb«-6^ptioji followa a sdr© less 
eeasta»t tiirouchout to' iaj# C.il#. B2, 63), 
UarQ®r CS-S), arii Itesaa©*^ CS?).|, wmMng wiiii mmj 0p©el®» ©f 
plan'ts, ima& a pt'Sk dtirlisg M» aii^iiwuing'-h-o«rs tsrith ssisll 
plaata txt singl® l«ave«, was stmetiaes fs&llowti lai- a 
aidiai' €«cllne aad a .s#e®aa«s?|' maxiitSBi later tu Mi# mftmmon* 
Hi#J this tjft of mmm as bslag to to ^ 
lisiiting of e#Ft«lii i'attmal faetoi?®, sueii as the 
aeetimilatlda of tli# p»0#i.«ts-. of phpMMjnthmt$ or m 
mlM&j el&s-ttT© of tli# s%@sa%®i# fS), irorMug witii 
mntimims light -m Imma fop saaf days^ .©#a#ltia#d that tla« 
f»bl@ 17# garboa aioxm# hj c«l?fei6i» 
mS. ^otat© l0ai»» lia 1951 • 
f* ?. * m 
..4 f* J f. ? * , f f* F. 
15*7 14.7 8.4 8.9 12.S 13.1 4.9 IS.8 
17.2 16.0 M 9.2 10.7 12.0 5.0 1S*6 
IS .4 15.S 15.6 15.0 11.0 12.E 10.6 IS .4 
14.f7 15.2 11.0 IS.O 9.0 IS .4 10.7 14.5 
S46 
€•7 1S»0 10.3 11 iS 10.2 14.4 
itS 12.2 la.i 12.5 10.4 13#B S.i 14.4 
10#5 13.2 7.2 4.6 10.1 10.2 8.9 15.0 
10.0 12.8 M.4 §•2 8#$ 7.7 9.0 14.8 
11.2 11.6 10.6 12.4 8.6 0.4 7.8 14.6 
9.3 11.7 11.4 15.S 9.9 7.6 16*7 17.^ 
9.9 10.7 11.7 IS a 9*4 @.9 14.4 14.5 
7.7 B*2 12.1 M.4 IS.O 12 #2 16.0 15.7 
9.4 8.6 10.5 15.S 12 10*8 14*8 16 .5 
10.6 12.0 9.2 S.9 14 1S*S 12.4 8.S 
9#S IS *4 0.S s.s M.O 10.1 IS.l 9,5 
8.S 11.4 1S.8 14.0 10.2 IE .6 15.6 9*6 
7.9 11.3 11.1 1S.6 10.4 Ig.S M.4 10.4 
8.0 10*5 9.8 15*0 s.e X3#6 13 #2 10.7 
8#2 8#6 9.0 11*U 9.0 14.0 12.8 9.8 
10.9 IS #3 9.0 11.7 7.6 13*9 11.7 9.g 
9.4 10.0 10.0 19.4 9.0 1S»0 12.5 15.5 
10.2 10.7 10.6 15.0 7.9 12.1 10.0 12.0 
0 *9 8#S 9.t lE.l 8.S 17*0 14.8 1S.@ 
9.2 S.0 10*S IS *9 9.6 12*4 14. 0 14.2 
11.0 7.8 • 11*8 1S.1 5.9 12.1 16.1 12.6 
10.7 10.5 10.2 14.7 4.7 n.i • 15 .-5 13.S 
9.6 3.8 9*6 ma 6.4 11.9 7.6 15.S 
mm , 10*8. 12 a 
ScRtfdif 4,*f. 
B0tw®®a 107 
1 iia.66»f 
Sxp. ®»or 107 4.71 
at 1% l®mX* 
. m • 
€#. tt0 .^ i'lfeii 
i»®tt ®f p»o««s«» 
SiMas and Sill &bsmmi m w.^ mMMf fiirtf 
of l^a px©ts mnt$,itiing mmnf plants ws3?® msti 
tor Ijsitf tJlirmigliotit ©1# imj* 4pp«ff»«ntly mmj partsimlly 
alrndta m -to flmnts not mmrn 
tmtll miMmfii tlms ©b8TO2*iiig & pestlbl# wM&mj ^telln® ef 
talXf mpm^A Mufti • 
M tos« & 3?a.pii iiiei?«fis« pliot«w 
&fnthmis in slusgl® l«&¥»s mmpr^ m Xi^^t intmtltlm ia» 
In ttm acs'aiug »#it il^f® 
was Mlfwda 7t00 aM 9t00 CFig» li|t l*?, m& 1.0)• 
ad® p'ak was feliowtA % « gratoal dmlim ia i% 
lii©3i tli© dmf abmt 4iS0 pioa#^ ®% Mil A ttuws & 
r&pM a# light int&m§i%y ^MtniBh&d in 
til# laft mitemmnif tlth ftdrtaia Tarlttl#® ©n s«w@ aays s 
s@#oMapf p©ak ®f appffip^at itiot©spitli#§ie O00wi»»a toping tht 
aftdraoes* 
E®Xiitlon of Ag« of Xaaws Ip«. 
COg AtMOrptlOB 
i»at«s cog abiorptioa itavts mi 
fas^ima ©» i& ^laiit gfeouM b« lat@]p@8liiiig» fetrt t«# 
hxm&mr^ p^aetieally no Inforsatlou on Itii® in th® 
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Pigiire 16« Di-ornal curve of COg absorption by single leaves of four 
potato varieties on July 26, 1949* 
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Figure 17. Diurnal eurve of GOg absorption by single leaves of four 
potato varieties on August 2, 1949# 
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Figure 18# Diurnal curve of GO2 absorption by single leaves of four 
potato varieties on August 5, 1949. 
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oM« l®air®s l#ss GOg Itiaa l&mms* 'fartete 
(1131 tmwd timt jmiid® lesws frm lat# plantti ©«•» 6fe8©pt5©t 
OOg wmm PmMlj Wxm SMto# tmt stllj. teifk g^«#a *ail, 
l®av«s fr«t as «arii®r 
iM 1.949 a. s«ri#s of t^sta was sad© witSi yottUg aM oM 
oa tti# laat plstot# Bie tsMM o:^ ffirayth l®af feelow 
th0 temlBil-.lesf eluatai* ms teieetM as Ifet j«iss 
whil# the t©»t^ to leaf was si>I©et®A as ifm oM#r» 
ffe® &tjtmd -plmts *«® pflafclfel^  smll eM ^mct^ wifeh -
msuallj 1*^ to iS iaftWB on tb® main Si» aM ciM 
Itavds wers ©xfosed to app?eaiffiat#ly #^ual light 
Bae oM©s» l««¥es w«2?® only 66 p(ire®at^ a® ®fft©l@afe to SOg. 
aba<»|)tio» pel* msit »«a ©s Wm Xmms (fsLoM 185» A 
sialXar Imt less pr»6n«»ae«<i tsy«wi is sfeowu la faM« Is tix# 
fottpfe Maf Sit t©i?ffliasl elu#t« l»iag fi pmrmn% 
m ettl^lmt In gog absofrptiou aa %k# itaf# 
llfflStM data &mm to in^ieafc® timt a® l«a;fts Mew® 
irogi»«5ii¥0>l|- ©m«3?, T&tm of 0% sb»62»p1;lqn tiadlalsia* 
S@T#s*«l witii iBMvm slaowiag signs ©f a#aaility 
gsf« v@Pf Xm miim of COg abeorptioa* 
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§t»m%h Sttg«t 
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atao®pii@]p#, olstrwi aftf #itag9 in •slagt 
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a iitit&t plot s!io««4 & imKimm rat# tii# fmip n##!®#: 
boot to mill: ®teg«i. gua ® gi»&aual 4«elta« teiag ik# i«t 
tw a low i?ats ©alf §0 '§mmm% #f to 
#wlis2» lasalsam* 
?«»dmtii 11131 eaii|»i»®t l©-air#s of mm plaftt«i In. lali® 
JIalf witia ttio®# ©f eoffi platifcsd In aM 1«7« H® fotiM fmmg 
l&mm iairariablj ml»03?b«ii ®©r# COg thm. mtur# l««tss# 1# 
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the season of 1950 between 9 and 11 
a*m* when light was over 2500 f«e# 
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is 0»C^ bf v0lsm^^ w 0#SM «g» of 0Og p$r 
mir« St ®«»y fei»s plmem Mm-
aliowa Mitt Mils i« Kot a fiJc«A taim# Imt Taries witfe «. 
#f ,falters# Utiioagli Buo&t fiuetoatioas h&m long 
b®®ii ©•rtieat# aagaitiii® &M frd^waey «f oei&wr^a©# 
h&m r@0®iir®€ mlj a-feiaatioa. sia«# tti® q.u®ntlty of 
0fi2 i»%# tlift l#af e«lli app#ar» %& iMM%. tl» 
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tos# variation® la OOg «6at«nt of «i# air i® 
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i#am ir m# a:si®#5&f2r## 
Awi»«tg® 0Og eoattnfe of aii? as %f * 
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adctpfc«d »-aii Q-f 0#g94 ©f OOg llt«r of air» H#ial»l5» 
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day# assA etsfet &m^ 0% e-onfetat was maaislli' Itsg itt 
afteraoou than Him aeriilag. ••e*y *• 
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»h,©w & proRc«aaft«d 4«oi»#es@ in 0% ©-©utsalj #f mS^ during 
tiae sy3«t  ^ wm$' ««iir 
hom?® i«i*iiti0» aM iiims eoafcaia no iufwmatlons about 
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fTmhtmr to ^ 
«t al. ISO# SI# 55), la Mt®to wM#$p?«a«i 
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%mt Swiag tt» is©3?Rliig licw2*s la p®i»e«ptible m wmj • 
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tm&0 licmrly tmm of Mit i% 
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tfeioast Bi«y eoa«lti4® tlia olaasi© 0*05 p»e#at is mMmk 
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OOg pei» lit» of ai3?# aj?a#is of iSat» iM^t m 4istiuet 
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Figure 21. Kie GOg content of tlie air (corrected to 30® G.)# 
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fi®M sonaitioas# Fmi:r alssopptiiea untta w«r® attaeh«4 t# 
Jtaf cslwabtrt wttsh, Irnmvm., two units mm'% uB^d as 
o&teks. flid ^ffeots ^ tamper & t«r©, lights SOg mpplf$ aM 
itaf hj&emtlm m ^ rat® of *»# 
e©ne@2»k» 
Lai?g» variations In ttm aljs©rpt|©a Ijy 
potato Ismm wtre 6bs@s"f#d, with paii»#4 Xtafti #s tli# 
9@a# plant! .«it ©» plants# On® to tliis fAirefi 
¥iai*iatioii|f larg« p^jiilatioaa of oMmv&tiom «tt» 
to lietdi'saln® tii© atgaifieatie# of obsei^irsa i?#latio«sMp® • 
ta iii tt#t Saflttsat# &Xgniftmntlj 
the rat© #f COg ©"baorpfclon between 21^ and 42® #« It 
appears lllsely that tli# Qj_g f<a» ^ototjatliesls @f potato 
l#air«s ttsd«r field ii m$S' 1#0| %ims tb# ia^k m 
©mymati© r@aattoss C%0 S#0 « ) Mst not l>® lis!ting.-
Sine# llglit ^ofeosfut^atle wm 
afe appriaimtfiy t*&* light Intmsltj of 
:^€)lfOda,#atoftl ptaetioa© 1»0), a niiffusioii proeaas# probably 
ga«##ii,f ©r liquid diffusion «f COg t© til# iit#i -of pi©t€i-» 
syntliesis 1.0 1»4), «st b® liattlng fitm 
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On teigli'b dafs Mtt pat® of CGg absoyptioa of potato 
l«i.TOS imrmmd mpMXf &m llsht iBep®a®«ili ia 
lii# @ai»Xj mmntn^ kwrs# rm^^ing a a«|iai» fo** s#st ity* 
?iO0 aM if06 s«m» This peek wm by « 
gpaittnl dariag nldd&j aai m. t# a# 
lighlj dlsiialsla,®^ iu tlia lat« aft»Fiiooa» Smeli ® iliwnaa. 
0Ufw Is tfpisal of many sp«ei«s of ijlaats# 
ISm mia,n i*at# of 002 afesopption - Iwts 'f.'W 
potato ireri«%i&s 4M m% cllffw sigsiflcaatlj# 
fsriatiors festwtea p8i3?«d wi«i 
tao I»g« to all©# iMaawisg aa&ll faa^letal 
mm&^ if tb&y »ist* 
Si# of lai# aif- potat# plaatSi, at 
d#t«i?sta^ % hjs c&«sk tcwws to-iag tli# d&y, a"?erag«d 
&hmt 0»4B f«i? ©easii-trablf l#as ffe# s#a» 
9mlly qu&t»& mm ai 0*89 ng* p#r Xttw# 
hetmm aM Tmpir&tion is Qm&rmllf mtmm€. 
%# t>t at ®b»fe 0»t0 mg* It tit f« l&tti tiasi«|. 
d#p«adiiig ea tla# tJ#mp®ratm»e miwl ©tli«2? fftetoi?®* fhu® only 
soffi® o#28 #f 0Og ,f#*» ©f m» m»^ a«# »• i##*. 
mmitf tm pliotosyiit4i©si@ ijy petafco Mmm M 
hebpaslsa* 
ill, 
i# jaiia®tt€iagw, b» f4ji a# %m am s* l« oir#?-
halmr* ISa© OOo Intak® ®f a® affeetad 
hj m&umtms a-^allabl® s©il wattr l@v@2.s* 
to®3?# See# lort# S§i* Bpoc* 42i 1SS-»140* 1945* 
S* toa®Msoii|t Gestft* 0a« eltstage aM tfmt lifti*€«»liQg 
la wlntftr e^rtals# cll®6jpaps!m ualt# bommmelnt 
lanA* 1944# 
5, Bsljakoff» Bigta* tl>«p dm Eiaflua® dvt feap^mtur auf 
die IC«iI^tt8iitt?»assiiiilatS.on l>#i w«l k3,iiiatiseh@n 
f£lmmm&a&m^* Plsnta lit TO'?-764» 3.930# 
#• Blaelm&a, F« F* Optima aM limiting imtors*- Mm* 
B©t.'19i 28I-S95# i906* 
Mafctjim®!# S&pi^imtntsLX r@» 
s#ar«&@i is togttaljl® «»0iai3.atiofi ai^ rtspiratldii# 
ppee* 36©• itjom&m} B76s 402-460# 1905# 
E# H# $isi# (soffips# ©jf ^otosyatliissls ia uppl# 
lta¥®« @xp©®#d to coatiim«» illtisiaation# Plaat 
84f 203^240. 194t# 
f# J# aM A# fl# Salaton# of plant 
Pp.# 499n w# li# da## Saa 
a?aQelseo» 19S0-# 
8# ^aefcttfc, F# S# Mglit tateBsity swi C% eaneentratlea# 
CoM Spring aai»lj©p Sympeiitt ^uftut# Bi©3.# 3i 
117-12S# 1§^S# 
i# BucHaji H# W# mM I# F# Sit tffeet of dilixt# 
liffl# sulplmi? spapayf ©a ^©t&sya-Kidii® of ®ppl@ 
l^wt# Amti?'# Sde# Sel# l>roe# SSt 2C®»2O0# 
lt30# 
10# 1# H# aad S# W# He!®®# ®i@ applieatioiQ of Aot©* 
«tiaieal t«ap«fatU2?® to tb® irtleoity 
of ©«bon d,i©xM« asfflisllati<^»# Hilllppin® 3mm ^  
Sel# 12Gf 1»S6. 1©!?. 
11# Bpowe, H# f# aad F# lla©«Bi"b«# 03.# lBflu®ncs of 
iMOfottt® of CO2 ia til© mip ea ibotesyatfeittlc 
pE-oeess of plants# Proe# Roy# Soc# (London) B70# 
397«413. 1902# 
«g 
12• l!raaspiratioa uM Bdliltiiste't-
assiailatioa an wtrnm h&^&^»Xpinm Stas^art* ikati# 
irisq# a,tfe. h&t» !!• silsaaagalj®? • abtt# !• 
194? 05-MS* 1949. " 
IS. Qiapmn^ H. If. i,bB0ppti©« df C0g fey l^tws of tb.# 
fotafeo. Mbt* F©t» J«sr. 20 j 0(^«»S1S* 1951# 
14. €&lMsrs, I. F. 'Bm $MMmm of terfcatu 
m thM ifcotosyiitljafeic activity of appl# itates. 
itoer. See. So^fe. Sel. Kroe. sli S55-.SS4* 193?. 
3.S. _ B* 0. Kipllngtr* aM fi. W. BrMy* A amtm 
for' rapid riasing of &b0oi?pti»a l;©w«i*s matd ia gm 
m&ljMts studies. Sei@ae« 90s 447«»448. 1939. 
« 0. I. Iteiliall# tnii !!• W« Bpodj. a.# ©ff«et 
imppm InptPj ©« mi® i»at®s ef apparent |tiot©8|«.th«si® aM tyanspipstioa of St&jmm Wl»sap 
appl® i@air@g. Soe* Hoi?t. S@i. P3?o6# 581 
165-186. 1941. , 
«»««—«««. fliit®* X»flm#Mt 6f smimdPilon of 
r©©ts o» ^as®pip&ti©ii|, «pp«£»eat ^atusyathtsis, 
asd i?®fpi3?Ation of jmmg appl« tptts. flmnt ftmiol 
Wt ims. 
18. Sila©!", J. J". Sol# oi &&h0ti aaateilatioB in Iti© pro** 
dmelsiGa ©f dry iiafet«i». Jew. lM%m B©taa. So©. 
26 s 197*g08. 194?. 
if* sirlatdpfear, 1. f. cog assiiail6fci«m o£ baiawia imrm 
on different sMfs of tli« J»s*. S©e. Hcj3?t. 
sol. b?oo. sof saa-sg^. i9s5* 
20* . ®%« iat®asity of light itelklng lemm& of 
«SJpl« at tis»s ef lih© €ay. im#p. 
Soe. Horfc. Sei. Proe. 86-92. 1934. 
... "Ba# @ff#et of floatatioa ffaliten? spray on 
GOa afslmilation of appl# l®«T®a* toil*. Soe. 
Hart. 5ei. pj?00. 35f 149-150. 195S. 
22. ^afta, 4. H. B. Oxrrltr, C. 1. Stoelciag. ifatw 
la tli® |tiyaiol®gy ©f pliUjtB. Pp. g40. Gto^nlea 
Botmniea Co., !falth«Bi|f Msst. 1949. 
i.3.» fttstfta?, 1. h. ximt&t ©onttiit, ® factoi? im 
sis. ton. Bot. 3Si ??9»78S. 1934. 
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» flie r«3.atioii betwe«s eoateat mmi. ifcot©-
*'"' '^pimitsls« Aw&m Bot;« 591 769'»7S6* 1925# 
25, Sietor# im ?• of %®apes»at«i?'# ©a ifeotoiy«feh@sis 
aad r«sfiii»fttloa In i*«i aM pirns* Plant 
l&fSiolt Wi 1944* 
» Bit ©f air sRipplj 0a apparent ^ot0* 
Siil»sts» flant Plifiiol. 22 f 563.-5fl. 1947# 
. i?.» lgl®» &r3.» fli« eims'se of liiototinMiAsia of eoiat. 
il^eas nat mmmm$ ©«aii»icatioiia 
U&m ist 
•ii* ai@rsoa, Robtt^t# Bietoasmtliasis m& liglit Imfeiiaittf# 
jotn?, gen. atfsl©!* IBt @23-test, imB* 
Stf II» S* Qmhm aioxia# soaeeatratioii of thi' 
»teo8|ti#2»e alsoTe Illteol® fo2»eat aai graisl&aft* 
m&v* mmirna lateallst 5ts @47-249. 1948. 
50» !• it« llnfltiss d®y I,ieiitfali:i;or#n sof dit 
IC€fal«^satr®a8»teiia,atlojj dtr I.itubblMttfii'# Banak 
botmisfk i3?kit# 101 1-3.?s. imo. 
• fliotosyiitliaiis lis leaf®® st T«j*y low cmtim 
• afe«m# $onc«fi teat ions • ifattfi*® 16st s50-36o# 
1949# 
sg« haldaue, i* B# esy^on iioxm© eoattut of a-to©ipi@i»i® 
at^. iftto# isfi ©§5. Wm* 
s3. e*, ?• felztif, &M Am l^mm» 'ststx' fersmeli® 
gur besttiiwjuog ^«r k<^«aea1ii?®a»ajaiilatlon ibisw 
lMks%9]^lmzm witeftm a#r ©?oek®i3.2®ifc in 
Bmi tJHif# 7#ies. Bott 75} 4$-m« 1931. 
S4« leaSi. ©» V« S» ftM F# ©• dr^gorj* Sif ©oastaaej- of 
m@ Mas net aiJ®lttllati©n 3?at# asi its ©eolegical 
impisrfesta©## mn* Bet* n«s* 2t 811*»81S» 19S8# 
S5« Htlnieto&ir A# J» 'Sh,9 aaaimilatioa of GOg % appl# 
m» ftfteetfka bf »tug lag th# sleia. law. Soe« 
llmt* sdt. »oe# 291 g2&*28t* imb* 
• li, spteial sir ehmab-iis* fo2» iitwujfiiig ij&ioto-
-uMfls? nalwral mxAltiom* Seitac® 77 s 
5M*SX7» lfS3# 
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• i» ^pple Immm twing lat® 
ftti mA its itj aaasai tosaffing# Mtr* 
Soe# imrt* Sei# Froc. S2i W-80# 1954• 
* Si® iafli2@aet ©f ml^me dust om ttw 3?mt@ of 
"^"^^mWosyntaieiis ^ aa »atti*i® a^ple ta?s«# See* 
ilcrt# 3@i# l¥oe* ms gce»20i, x0s0» 
,aiKi f» f» <iiiM«ra# Sli# Xi^lmnm q£ wat#r 
' fl®fi0i@ii0f tn •^GiimynUmBls sad t^aaspiratioa of 
«ppl0 l#af#8» s&s. ii©rt, sei» proe* ssi 
15S«15t# 19S5. 
.. _• Inflmise# ©f i?®«pi3?atloii oa 
' m« 'tail/ral@ 'of ifcotespiaitsis of dmtir® appl® 
iffiw# S©#* Horfe* Sei» Kroc* 54i 14S*144# 
itss* 
^3.* » sni €atlf ipat© of ifaotospiiai©-
#10 swii^ TO 0#«0ii 6f 19i6 «f @ fcmug 
&ppl« of ^faffing aig«. X# Clltiaea) Agr# 
Mpm Sta» M«s. 201# Its?# 
of ^plf Imma under mtw?»l eeMitioas • I. y» 
citiigbeal igr# skp* $??. x9ss# 
^ * aa mpperatas t&y 
^^^s^absorptloei^ 0% l«aws nMw natural 
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62# liertta, w» MeE. mM Rf Orten. Dtteminatioa of CO2 
itt eoatiimsms gas lud* teg» CSIi«ia# Iisal# 
• m. 5i ili-'lis# ifsa. 
ii» UmMlmllt 1* "J* y#seai«elies on Tegefeable 
aasimilatiea aM j»«ipirafcios« Xfll 2fa@ aiwiaal 
of aisi®llstt©s ta l»af#s of cliwpy l«af«l 
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9prmf satwial® 0a iafeimal ata?ucte»® m& 
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A* L* ®i« r®latJioiistilp betwt« 
slmctur#, oilier©liijll mfitrnt,  aad p!3.otos|iit^«~ 
sis in appl« leaws# Jm®x»* So©# %&rtm Seit i^oe* 
57 i 1940, 
EaMaowitefe, I# X. Hiofcosfti^dsi® and ^pro^oss#®* 
fox# pp.* B9§» iat«»ei«e« fnbtifih.9m^ ine#, 
I#w ¥o?k, !• Y» 194S. 
« Ffedlsosyntlissls aM i*®latt€ p'ocassti# fol# -
•'il,'"'p«pt i* pp* 607# i»t®i»a®t«ae0 # lae#, 
!f#w York, I# r. im» 
§#• Scto#M®r, Q. ¥l» aM F. CSaiMet^a* laflmeue© of soil 
aoiite»» on itiotas^rmtiitsia, @.m t3»aiis«» 
pijpstioa ot app-l® Xmma^ fXmt ISs 
S65-.58S.t. mi* 
iii S©too#d#r|, R» Si# of s«© siimm®!? ©11 sppayi 
ttp©n m@ 0oo &t^soi?pti©n of iippl# Xmrm* Mmr* 
s©«* itet* lel# frm* sss ifo-l^e* 1936. 
©0« s«ott# flora m« latefsal •smtjsrta&tl^a -isf plant tisaatt* 
selene# icsi 6s4-65s# 194s» 
• lnt«ra«l »tab«i?t«atioK of tin mm m Botaii.« 
Um* Ills 57S-5«» 10S1» 
ft, Siagb, B# I* tM £• ®mar» h®hmiwt &$ 
Imrm to ¥&i*iatioii ia ttmpar&to## ft»oc» India» 
Am&» s0i# ibj 73e-?5s# 10s5* 
lBir«#tigatioa of effect; of 
ag« o» asiiailation of leaws* Mm* Bofc» 49;. 
291-.sot» 1@s^* 
94• smi^, 4# 1# ®i« tw^ratar® &t plioto-
sfatli#fis - ft p@ply t© a ©ritieism# Mn* 3ot* 351 
5W-S36* 1919 • 
95• S<mtai.wi©k|, F» If* and I.- P, CSalMtrs* Hi® iafltitnc!© of 
bwft®^3x iilxtws*# on fch# s"itt« of |fc.<ot©«fnt$i«sis anfi 
trsHapiratium of appl« l«mir®»* M'&t* Soe# 
Ssi. Pi»oe. 3? I 1940* 
m* SfO«te^ H* 4*' fliofc©syntil»sl«• pp. $95,# Qi#m» Cafe. 
c©», ine.j, i@w xopk# 1920# 
M# led### lawftigatioa in photo®yatli»» 
lad. S^. C^ts* 16 s 128-150# 1904. 
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100* I# A* c«l>©n ilcscifi® la tai« ateospiwre. 
m0t«oi*# &aU bimio# si ls?-lfo* 105s* 
lOl. Sfcilw, ?l* fti.ot©spitti0ils» Pp# 268* Ijoagmaus Gr®@n 
and Co# (London) 19S5» 
10S« Stoekep^ 0» Asilmilatioa «M Iteung w«®t4a¥®aiscfew 
fropealJi&iiaA flaixta 341 4C®-446* ItSS. 
10s» d» MRp^vimntB.! on ¥®get&bl« 
atslaiiliatloii M3t r#splr«ttioj3* ?X Soa® mpwiMm^s 
m in Iti® ©©@a aia?* iroe. Roj* Soe# 
iMtAm) mnt 4sw50. mo* 
!• Dn B?#ois® «at«iatic uppapaimi for con-
tiimctti 4®t@i?miaafcioa of GOq *•» IM» lig# 
oitm# anal, m. s* lt3*19a/ itss. ' 
> R* H* Heatoioiss, aM S« R. Bill. Appa2?#at 
^^elsllsisrlum h&twmn ^otoiyamieaia am j?#spirai;loa 
in an twmm®^ aMos^ep«» Flmut Riysiol* lit 
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ao^' fi» R» Hlll» ®i® eontiaiens 
'of' |&oto0ys1fe#dis, r®@piratiois sad teaagpiratioii 
• of alfiOlfa mA. whm^ fi®M eoMltiom. 
Plant Physiol. 12? 235-507. 1937• 
aai • » Sioljosyiitfetsi® under fi®M 
e» ia Pl&atJsi# 
a»an8k mA. ?f*. s* Locffii.#^ ©da# lowa StaM College 
frmn, Aaest Iowa* 194S# 
108. fii®l3«aei|> Inelano. Photoa^ttieai®^ raspiratioa and 
ti?as®pifsitiio» in relatloa to wattf supply* Hl¥ista 
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f€eii>ki»s, Ii* !• fls© effects of etrfcala f#i»tlli2«ys 
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6ppl« l®aT#®» tei3?» Soe» Hoft. s©i. ?3?©et Sti 
97-100. 19M. 
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117* Wmgh-f 3* Q* Sm# Imm&timtlms cm tti® .a«similati#a 
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lis* H# !•. tolxjji dliKld# ia i*®ljttloa fco glassbcms# 
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